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Introduction 


Thto Guide is imd Hi ardhftocta and but*&ng 
designers, n will also be o! mm rest lo 
specifiers and builders The document 
examines a wide range of detail m now 6>Wd 
domestic constructions where thermal 
□rtogng m a ppienlal problem 

Gompitmeniafy inlormalfin can be obtained 
(ram lh* Thermal nsyfc ifnn. dvutdmg ufcs'LH 
document available from HMSO 

Thermal bridges are areas oi the lahric 
where, because of toe materials used or the 
geometry of Ihe construction. heal flows am 
higner man through Ihe real of the building 
This directly 1 results in a hsghor energy 
requirement for the building but, mere 
mpoftanily. the higher fm\\ I low through toe 
thermal bridge leads to tower internal surface 
temperatures and an increased vllfc or mould 
growth. This can have a much greater 
impact on energy oonsunptiwv as attempt* 
are made to euro Ihe mould by filling 
internal temperaturei or increasing ventilation 
rates Moulds are a major source d distress 
lor householders and can cause mpHraiory 
and other fritor-pus m sensitive people 

Minimising thsrmit bridges 

The Guide shews how. by careful detailing, 
thermal bnpges can be nwwmM a vokxjf 
scale is used to represent surfece 
tempef ^fes Th* htghSghts m m dear way 
ihe extort and seventy o* the thornm bridges 

Where surface temperatures are 13 5*€ O' 
less, coloured green nnd blue on the 
temperature scato, there -s a nik d m odd 
growto gM=o the tngrmtem normally occurring 
n UK housing WTom surface ItwnpoMni 
are between 13 5 and T5 5*C. cotot/ed yofow 
and orange on the leitiperalute scale, a 
thermal bridge sull exists, but. given me 
(empeffllufes and huntflH r*uny to new txato 
housing complying wilh Ihe Building 
Regulations 1990, mould growth is unftiwBfy A 
reduction m Ihe severity d the thermal bridge 
is seen at temperature* above ts 5 n C 
coloured red on ihe temper ohse seeks 


The Guda « dratod r<o t4 Chapters each of 

H jr» i" > . i . . r._ _ , d f 11 _ _i= r fi_- _ ", [1 tit. i» tLit— m 

W*TiOi HJStfKB a OfflB" enl ^jrTO O* CDnSBrUClPCTt 
A brief vtooducBon to each chapter describes 
the form d construction used bn the in Jyss 

The junction* in each chapter are given a 
boxed coda toiler, eg Aj. The same code 
toners am used subsequently in the &#nmary 
(able which concludes each chapter The 
summary table illustrates the range of 
functions mvesligaled and contains advice on 

• minimum recommendation* to reduce 

I ha risk of mould growth oocumng 

• recommendations for Best Practice, 
where appropriate 

IM ©RE Report 

Thctnmi rjmtfafw Qvot&ng rt$k$- 


The temperature scale 


reduction in severity of 
thermal bridge 


thermal bodge 

~~r~ 


■ | , i iia, 

pwmai WHye witji 
increasing risk of 
mould growth 


I *CJ 
■ 14.3 
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Assumptions 


Assumption* 

The aptac* temp watur® mheGudahM 
freer - calculated us*ng me TRiSCO 
compjtser pmgmm dosed w finite Hawn 
anaJyEi* the catorfalonm use an maido 
<rf irC. M>caJ of rho overage 
m a nmdhiy wel howted hwig room, and 
an ouiside lemoeratuio of 0*C. typical of 
cold Winter conditions in |ho UK the 
cateylstont were carried out assuming 
consent mtstnal and automat fiompot etiAtss 
This may gl^a a ebghily optimistic 
assessment of Iho pertarmoneo al soma 
consiruttoris. especially ifrora with trm&w 
concrete or masonry elemefUtj, under the 
ftuCliifldMig lompafaluroe. lound in housing 

All the construe itons used in in> Guido 
comply with ihe moulmments o I the iw 
revision id Approved Documonf L of the 
Suiictmg Regutonons lor England and 
Wales In particular, ihe ondging elioels 
0# mow jcurtts and limber members have 
been taicon into account when caiculalng 
!h}U- values in gewaMho wall and itoor 
consrruc ncms achieve a Upvalue of 0 *5 
Wm*K or bettor Root tonal rue bon a 
achieve a U-vaJua at 0 2$ WAi^K or bettor 
An windows are double glazed with a 
U-vehie erf 3 0 Wtfn^K for the gt&rod area* 

Where the tern 1 insulating Wocfcwork' 4 
used hi the Gwcfe a reton to t&xfrn wish 
a thermal condociiviiy of 0 3 W/m*K 
or less this would include l*gh!wi*pgihl 
aggregate hioefes with a density <rf about 
1000 kg/m* or less and aft wereto btocta 



K*f to i 


■nsuiBEmg material 


insuEatinfl btockwodt 

^conducftvHy erf 0.3 W/m-K) 


DISCLAIMER 

The a-agtam* and deSaiit, in this docrfnent ere lor iiiusiiairve purposes Drily in many of the diagrams dpcs. dpms and vapour bwriars have 
oeon ommed to reduce campieztfy 

Summary pagiss at Ifie end ot each chapl&r should not be regarded as working drawings 1 bul simply recommondoiions on how lo 
reduce ihermal bridges 
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Pitched roofs 


The ease with which rolli of mnwal wool 
guilt c*n be ad ded between ceding [cut* 
has meant that this method pt insulating a 
puched io of Han been a larnihar sight lot 
twenty yom 

The illy&fr&tiorre In ihli chapter ihow the 
insulation laid m two layers - lOG mm 
between ihe joists and 60 mm terms the 
joists This achieve a Upvalue erf 0 25 Wftn^K, 
alter taking inio account the thermal budging 
effect of the limber jefcatt 

It Is also possible 1 to achieve a U-vakie ol 
0 25 W/m^K by laying a single layer ol 
mineral wool. 220 mm thick, between ihe 
|0i$ls With ihis method o< Insulation the heal 
Ip??, through ihe celling Jcfett re Nghnr than 
through ihe msulanon but ba not suMicienMy 
senous to presenl a mould growth risk 

The most potentially serous thermal bridges 
in a piiched roof are not through me ceiling 
pists, bui at the root perimeter 


The Ihermai badges at the eaves and gs&e 
wall Junctions can be surticieiifly senous for 
mere la be a risk of mould growth The 
illufclretion below shows an eaves derail 
whore the insulation has not been firmly 
pushed down onto the plasterboard cestong 
Cold air from me eaves ventilation chills 
Ihe ceiling, resulting in a high risk of mould 
growth 

The results on ihe 'alloying pages illustrate 
ihe advantages of 

• carrying the loft insulation ewer Ihe well 
plate ai the oaves, especially where the 
waits have cavity insulation 

* hulling ihe loft insulation up against the 
gable wall lo avoid an uninsulated gap 
between ihe test celling joist and ihe wall 





EAVES DETAIL 


CAVITY INSULATED WALL - 


Diagram Al l 


MAJOR RISK OF MOULD 


Thre s very common beta,? Diagram AM 
shows ihe danger of slopping the *rtt »n&uJai»or. 
a! She wilr piale. It me insulation re noi lirmiy 
pushed down onto me piestemoarEJ. cold a i» 
from the eaves ventilation can chill ihe cei ng 
and result »n a major risk erf mould 
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Pitched Roots 



CAVITY INSULATED WALL 


EAVES DETAIL (continued) 


SLIGHT RISK OF MOULD 



Whore the Insulation is nol taken ov*f the waif 
plate a slight risk of mould ttmsls. as shown in 
Diagram Ai-3 




Diagram A1,3 


medium density 
Week closer 


MINOR THERMAL BRIDGE 

Lo#t Ifvstriabon should always be cartied w 
thew0!i parfi i ki Oagrar Al.3 

To ensure that msuipien is correctly positioned 
around the wall pint** with no gaps, snort 
lengths of Insuiatton quill Should be o^ced m 
position immodiaioly W-rore ihe ventilation tray 
and Ssrldng loll are fljcod The mam Ip-Sl 
IhDUtatiOfi con ihen tie butted up to this wall 
plate ' Insulation once the coaling is in place 


BEST PRACTICE 


Although me detail in Diagram Ai.3 a vends 
mould growth problems., the medium density 
block used to close the cavity break ft the 
ogrffinufly between me roof and wa 1 ! .nsu-Ahon 
Omitimg 1 ha block cavity closer at m Dwig?am 
A 1 .4 givM She best results 



Diagram Al.4 


block work 

closer 

omitted 
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CAVITY INSULATED WALL - DEEP EAVES DETAIL 



IUOHT RISK OF MOULD 

Diagram I 014 shews ihe hsk of mould growth it 
the loh insulation is not taken over the wall 
plate In «d dill on, l he partial cavily fill m 
omitlod above the cavity ctoser, resuming in a 
clear i normal bridge 


Diagram B1.2 


•WTMWCT1C* 

A more robuit solution is to place 100 mm 
insutaling quill over the waJi pisle. as shown 
in Diagram ft. 3 This should be placed 
imme a lately before The wmEaior iray and 
sark.r y lert are to a^o-c damage by w.n^ 
or rem The mem folt insulation can men be 
buffed up to Ihrs wait plate adulation 


NO THinlUL BRIOOE 

D ngran Bi L 2 snows Ihe e* min a non ot The 
thermal bridge by ensuring conimuity of 
insulation This is dependent on the toll 
ihsuianon being pushed over the wan plate 
from inside the roof space Clue mould be 
taken ngf To dislodge the partial Mi board 


insulation no! 
taken over 
wan oiaie 


Diagram Bl.l 
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Pitched Roofs 



INTERNALLY INSULATED WALL 


EAVES DETAIL 


■car PRACTICE 


► 


Taking the fofi insulation over [he wan piaio, as 

in Diagram CU provides good continuity 
buiwwn the waif and roof msuEatlDn 
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Flat roots 


Introducttofi 

Thrs chapter indudw fl*vnpte» oi umber 
and concrete fioi fooft Both types of 
conduction are shown in combination win 
wail msuianon booted etfhar m tiwi cavity Of 
as an internal dry Ufling Each wan. 1 root 
combiniiiicKi has been investigated witfi a 
parapet wall and over sailing eaves 

AH me fiat roots nave me roof insulation 
above the deck end have a U value of about 
0 3 2 VWm^K The weatherproof membrane «m 
shown above iha insulation. but the details 
are equally applicable to Inverted warm 
deck roots, in which the weather proof 
membrane is placed below the Infiulatten 
Cold deck timber fools have nol been 
investigated as ih» type of conduction Is 


considered n poof option in me temperate, 
humid cl mmaa of the UK. where sutficieni 
ventiteiia n may not be achieved m sheared 
locations or in windless conditions, even 
when me fool <s correctly designed 

There are potentially serious Thermal bridge 
pachi where gaps are left between the waJI and 
roof insulation the rtsustranons below contras! 
the portormonce d two parapet dets^s 

On the ion, stopping the cavily insulation ai 
tht lop edge of She concrete slab leaves a 
serious Thermal bridge with a sligbi risk of 
mould growth On the nghi She cavity 
insulation is taken uo to ine top at the cavity 
tray and insulating blockwdrh is used 
between the two insulation layers. 



Consituciton deleft 



C&ntltuEtlon deleft 



Detail with thermit bridge through Well end root insulation e verlep ' f o 

edge of mtmb avoid thermal bridge 
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Flat Roofs 



CAVITY INSULATED PARAPET WALL 


CONCRETE FLAT ROOF 



Diagram A2 l 


MINOR THERMAL BRIDGE 


Taking the cavtfy -nsuMi w up to at seas the sew 
of the rarf »r>&_ iisux 1 - as m tkagrinn A2^ a 
SBpmpefa'ur55 s/f-oemfy kx there fo De The r^sk 
o' mould gromth Hcv^jv^. me fretwork aoo** 
(he concrete stab a stil* a weak ^nk 


Diagram A2_2 


SLIGHT RISK OP MOULD 


Whma the cavity tneultfon m no( taken up to 
sip me rool insulation, as in Digram A 2 A, a 
ihermal bridge exists* wllh fl mk of mould 
growth in the corner 


am pttACTiev 

Us^ng an irtsufar*>g frock aiwe tha concrete 
s.-a£> as n Diagram A2.3 ■ r*«nvies me thermal 
bndge rarsJTg uf*ca ternpamum 
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CAVITY INSULATED WALL 


CONCRETE FLAT ROOF 



Diagram 02,3 


BEST PRACTICE 


Providing ?uii continuity of irtsulanon, os m 
Diagram 62.3 gr/eg Itie 0«3i results HwwtHT, 
surface temperatures ih the corner .ire still 
relatively- low affsct-od Dy ihe rrass of cold 
concrete rhat projects beyond rho structural 
£nr*er leaf 


Diagram B2.1 


SLIGHT RISF 


Coveting ihe exposed edges ol the flab with 
mutation as m Diagram B2 2. has surprisingly 
iifiie ettect This is largely because the thermal 
ondge through ihe outo* leal c* the ceviy wall 
still exists 


As detailed in Diagram 83. i tt>e concrete rqoi 
slab creates a clmic lh#mta bridge *tth a 
risk of mould growth m the comer 


Diagram 02.2 
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Flat Roofs 



CAVITY INSULATED PARAPET WALL 


TIMBER FLAT ROOF 


MINOR THERMAL |ft|0O« 

The relatively warm surface lemperatures m 
Diagram C2. t shew Eh as Ebons ia litlhs risk of 
mould growth at cmiing level However ibe 
therma l analyse shows I hot the Clockwork 
Saji see femperatufe witfwi me roof vokJ fefls to 
6 5*C in Ihe earner wrih & nik ol surface 
condensalion 



Diagram C2 A 



• 1ST PR AC TIC £ 


Using tneulaimg blockmark Tot the inner Eeaf 
makes hide diilerence to the surface 
lemp-etalure at coding level &yi raises the 
fitackwpr*. surface lompwflture by 0.5*C 

Best resuns are otiSatnod by imaing up the root 
insulation ei ihe penmeler upland as id 
Diagram 02. 2 This helps tg extend The length of 

the thermal bridge path and raises the Otoe*™*** 
surface temperature to 8 D'"C in addition, a 
vapour control layf* mould De ■rcorporM on 
the warm sde of me FimAition 
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INSULATED WALL * TIMBER FLAT ROOF 


□lagram D2.1 


thej™i 

Df>dg» 


The need tar continuity tsetween cavity and roo* 
insulation is shown etemriy in Diagram D2.I, 
where the thermal fridge creoles a Ngh n*M of 
mould growth ei me verge 


MEET PRACTICE 


Adding iosuialion n mo roof void, « shown « 
Diagram 02-2. hcrea&es surface refiwwuros 
dwnaticaty. 


The continuity between the root and wall 
kisulaEidn at the eaves; |A| produces warmer 
surface temperatures lhan at the verge (0) 
where there it a break m the insulation 
Extending the msutaiw at the verge to provide 
conhnuily over the well plate would raise 
surface temperatures to the same level ss 
those achieved at the eaves 


— 



Flat Roofs 


E INTERNALLY INSULATED PARAPET WALL - CONCRETE ELAT ROOF 


•UQfflT fits* OF MOULD 


With no wibog muitanon i HwmaJ badge 13 
ynavwdabk! wflft thrs p&faptri delari Diagram 
E2,1 snows there IB a slight ns* of mould 
gfowrh hi the corner Tner# is amo a rnk o* 
iniersi»tiai eono&nsaitoo or ihe surface di me 
concrete- Blab m the calling void. Funhar 
analyses incorporating calling mtulaiion wa s 
not undertaken 



Diagram £2 . 1 


F INTERNALLY INSULATED WALL - CONCRETE FLAT ROOF 



SUQHT RISK OF UOULO 

As dolled m Diagram F2. 1 the concrete tool 
slab creates a classic thermal bridge. wrth 0 
stghi nsfc of mould gr mtfh m mo comer 


Diagram 1=2.1 


MINOR THERMAL BRIDGE 


Covering tno exposed edges ol !h* concrete 
root slab with insulation, ns -n Diagram F2.2 
raises surface temp oral urea signilicantiy 
However, th a Hwmal analysis shows Thai ihe 
surface temperature of iha concrete slab bohind 
iho ptesterboard coiling ta^ia as lew as 6 5 fl C in 
the comar 1 1 is therefore recommended rhgt the 
plasterboard calling Inc or par arcs a vapour 
conliol layer to rmnlmrso Iho nik of condensation 
□n ihe ondankte of ino concrete mab 


Diagram F2-2 
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INTERNALLY INSULATED PARAPET WALL - TIMBER FLAT ROOF 


'/mtottoq 


MINOR THERMAL B RICHIE 


in Diagram G2.1 Ihe room surface temporal litct. 
a*e High enough Ick mete to be linle risk ot mould 
growth Thouwof insulating btockwork ft* the 
vmef teat helps to avq*d a serious thermal Dr.rtge 
between |h* wa n end root nstilation Hawovw. it 
<s feoofwnefKMd that a vapour control tayw m 
^corporateo on lha warm ?-de a# the rau-aron id 
the rwk of condensation on the surface 
rmoT tea* wflhm the root space 


Diagram G2,i 


H 


INTERNALLY INSULATED WALL - TIMBER FLAT ROOF 




SLIGHT RISK OF MOULD 


The tack at continuity between the roof and ml* 
msulaiion as shown In Diagram H2.1 tosuHa sn 
a mould growth risk at the ceningtoail function 


Dlsgram H2-2 


^onUnylty qt roof 
and wall Insulation 


BEAT PRACTICE 


Linking me foot and wftii insUet-Oh. m shown m 
Digram H2.3 gives i-tnosi total continuity at 
rotation and avoids a themiaj bridge 


Diagram H 2.1 
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Flat Roofs 







Net*: Wifwr.jT. me rr^fK^jjons provide advkre on 1 - 1 jong rhe T -sk S3f mouy qi ovrfh oceunng 
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Eaves detail 
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Eaves detail 


A 


C 
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SUMMARY OF RECOMMENDATIONS 


Wall insulation 


Concrete roof 


Timber roof 


PiotfiE intamuJ insulation 
should include fl vapour 
check on in# warm side t jf 
IDs irtsuEation 


0 lag farm E2_1 oiy page 14 
Consldtf An aftematlY* solution 


Minimum 

rtc«nrrwml« lion* 

1 : TCCf DCF il!+J ft vapour 

control taytr on ch® warm 
sjde ol me mentation. AMD 


2 Use irtsuMiling block weak. 
Iw the inner tool 


Eaves detail 


Eaves detail 


Internally 
insulated wall 


Parapet detail 


Parapet detail 


Minimum recommendation* 

1 Continue tho roof insure Non along inn Botlik ol l ho 
concrete foot. AND 

2 Incorporate a vapour control layer at ce imy lever 


Rest Practice 

i Add insulfl! on within in* rooi void lo (Ink ihn well 
and roof insulation 


Be* I Predict 

1 Take- Tito cavity insulation 
up lo at least the level of 
inci roof Insylaiion. AND 

2 l^insdiai^ 

n ttw ihwmal bridge path 


Boat Practice 

1 Add tnsotaw w-inei fro roof void 


Cavity 

insulated wall 


Parapet detail 


Parapet detail 


B«St Practice 

1 Incorporate a vapour 
control law on the warm 
side of the inoulnlon 

2 Use insulating btockwork 
for iho inner leal. AND 

3 Turn the roof insulation 
up the kerb 


Beil Practice 

1 Provide a continuous Imk between fa roo* and 
waff rautafton 





Cavity insulated walls and window details 


Inlrodweltori 

Cavity insulated wete me an waincmc way 
of achieving a Upvalue of 0 *5 Wm^K or 
better This chapter look* at the potential 
Thermal bridges Itttl occur in commonly 
used delate at window openogs and m the 
junction wim a pitched roof 

Two forms ol cavity miulaw have been 
used In the illustrations 

• a 65 mm wide cavity lully filled with 
miner ai wool datis 

m a partial/ filled cavity wtth a 2$ mm ihsck 
fDii-taced, phenolic foam hoard. 

Both constructions achieve a U-vaiue at 
D 45 W^m^K when used with n medium 
density bbck lor the inner leaf 

Many commonly used details have thermal 
bndgos, especially a! window openings The 


cross-sections below contrast Two jamb 
demit* In the upper illustration , wrth the 
w.ndow forward and an uninsutaied ;amb 
lelufh there * a dear thermal bndge in she 
tower illustration, the use of art insulated 
cavity closer and poritierwig the window m 
the same plane as the cavity insulation 
avoids a weakness >n ihe LnsuMng *aye* 

The results on the tallowing pages illustrate 
Ihe advantages of 

• using details at window openings met 
allow continuity at she m&utalion up to 
the beck of the window Irame 

• setimg itie window irame welt back from 
the outer leal io lap insulanon al Ihe lintel 
and parnb positions 

• using blocks with a low conductivity 
where the biockwork forms a break m the 
wsutattan, such os at gab^ walls. 



Section through untirjt/mretf j£#mb 
( window forward! 



Cpn si ruct ion detail 



Section through jamb with insulated cavity Construction detail 

closer (window in rebated position) 
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Cavity Insulated Walls 


A STEEL BOX LINTEL 


SLIGHT miK OF MOULD 


Wm no ttautaticn around th* bo* rinttf a* m 
Diagram A3. i s therniai ousts and there 

* a s*gbt fisfc o* mould fiomnn g ai ih* junction of 
the wffii and wdcw fwie. tun ail waU surfaces 
are warmeJ than the doubto gt&/mg 



The b®J fesJts m achieved by c^iOwiq 
insulation wiih easily msutalion as shown Kn 
Dia^irriA&a FiSng iho cavity *i ton ai f» irftei 
can be achieved by btowrig buds loam or toes 
«tcd the cavity Shaping nsUafccn baits 10 Hi the 
^angular shape need* cam out can be eefreved 
by progressively Cutting ami deLammalpng: the 
to© of the cavity nsuatxxi bam 

Placing insulation at me sotH lime raises ene kuNm 
temperature dramatically VWi dryirmg using an 
«Vjlatcn-bacKed plasterD&sfd 15 straightforward 
- a board with 13 mm ol expanded polystyrene 
would be 5uffee*?nfl With a wet plasier lirn&h. rt is 
necessary to cover The irauiatoi wan expanded 
met&S to provide a key to* Iho plaster 

li must bo ensured (bat itie Joint between the 
plaster or plasterboard lining and the window 
frame is seated to minimise the flak of 
condensation on the cold eiwl 



Nntel nol 
mwjiaBfid 


Diagram A3<1 


« 


SISK OF MOULD 


tn Diagram A3.S nsuielson placed m iho box 
'intel has mile affect on in* * r.sJk pi mould At first 
this seems a surprising result On furiher 
analysis, ii appears that the Insulation hor. in* 
effect at msu lasing the outer steal members 
from the room hgai GanducMon hom the cold 
outer steel m-embo^s has the el in ct of 
cancelling out the benefit of The Sntef -mutat cn 
ar the crihoaf wr>do*fepfriT fiction 



ie 
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SLIGHT mm OF MOULD 


This lype erf HlHfi is becoming an mcraasingiy 
popular way of providing insulation at the 
winnow hand However, with me window 
placed lor warp, a* m Digram ©3.3 the 
[ernperafures at me crucial window/sotht 
juiction a*e low Chough for Itnwo Id be * 

nsfc of mould growth, oven though the mgonrty 
pi the way and soffit tuHaces ve warm©* than 
with - ._■ open tv ■ ■■ V t-h- -at i n OhLgrpn A1.1 



i ©Dared 
wWkw 
frame 


Ding mm B3.3 


RISK OF MOULD 

Diagrar 13.1 shows itv iriverso cifcct of 
Temlorcing me lower steel memhers with I 
conr-mious steel piaie Most ranges d folded 
steel lintels have a ramiofcmg ptalc In ih»s 
posaftion for larger spans or haav^iy loaded nnhUs 



list F»flA€Ti« 


The iowe&r ftsH of mould occurs with the 
window Iramfl In ihg rg based posiliOfl, ns m 
Diagram B3.3 
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Cavity Insulated Walls 



AiRCRETE LINTEL 


SUflMT m$K Of MOULD 


The Nntf used in this example has a density o» 
490 kQ*m* m nghtw&ghi accrete 

The aircrete Print is equally ns sensitive lo the 
position of the window frame as the Insulated 
folded steel Uniel in construction [S| 

With the window forward, as in Diagram 03 J 
there a e slight risk <* mould growth 



BEST 1 




The warmest foam surfacos are obtained with 
the window m the rebated position, os 
In Diagram 03. 3 However an Iho window 
is moved back, more of the steel ijntei is 
exposed to the outside a«r The low surface 
temperatures at the imTei/bbckwork junction 
ere a direct consequence ot the rncreased 
proportion ol highly conductive ifeot being 
cold The thermal analysis shows that the 
temper fliute ol the innermost edge ol the steel 
is 6 9*0 m Diagram 03.3 competed with 9 1*G 
in Diagram C3.i 



window 
frame set 
forward 


MINOR THERMAL BRIDGE 

Setting th? wmdo* oar*, so give a 4S mm 
overlap r, in Diagram C3.2, raises the 
minimum somptMiirure at the window^softit 
[unction lay oner 2 * C 



lutty 

rebat 

winds 

frame 


OLagr am 03-3 
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D JAMB AND SILL - BLOCKWORK RETURNED 




Diagram 03.1 


SLIGHT RIBK OF \ 


insuiafrng ihe reveal, as m Diogram DU is 
most successful way of racing surface 
tomperalu/ds the window frame i* within 

me thickness d the outer leal but even here the 
thermal analysts shows that temperatures drop 
lo bokw 12*C at me lunciion of the iamb and 
windowsill 


RISK OF MOULD 

It is vsry common, m me more shattered pans 
of the county for the window frame lo be 
placed forward. wiihm the ihicJmM of the 
outer leal asm Diagram D3.1 With ihe w*>cta* 
in this potion i is very diflicuti to eiiminata 
thermal bridging 

Diagram m.f shows a class* thermal bridge 
ai the jamb due to the masonry inner loaf 
bridging ihe cavity The inner leaf in (his 
example is a medMn density bloc* However, 
even using lightweight accrete does not 
prevent a thermal bridge wiin thin detail 



An alternative solution is to set iho window 
frame back from the outer teat so that the cavity 
insulation and giving are virtually in the same 
plans En Diagram D0.3 the window Iromp 
'overlaps' the inner Soal by 46 mm Changing 
the block Prom medium density to e hghtweighi 
a if cio to block raises surface temperatures 
substantially Tne best result is achieved wWh 
the window in the rebated position 
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Cavity Insulated Walls 



JAMB AND SILL 


INSULATION BEHIND DAMP PROOF COURSE 


SLIGHT IttSK OF MOULD 

Pacing 20 mm of expandad poiyfl'y rane 
*Tzr&*tii ply twfwKf vw dpc makes a dr innate 
OdfmmoB compared mm mo ttmpte bkKkyvtyfe 
return shown m junction O Howat, wtfi me 
window In a Forward position, as m Diagram 
E3-1 Piere s bm b rJigM rah r - mouW growth 



Diagram E3 2 


Window 

l*M 

initiation 
by ftp mm 


BEST PRACTICE 

With 4 fully rebaled window as m Diagram 
E3.3 . the wail insuleiion end gtoing m.- utftuairy 
in lhe same piano All the wall turlacet ate 
considerably warmer than the double glaring, 
and Ihere is very little rr^k cy| mould growth 



MINOR THERMAL BRIDGE 

When rhe window «s sr- ! back 70 mm so overlap 
hie insulation FuMy. as In Diagram Ea.2, iho 
temperature at the ^amb m almost 2*C warmer 



Diagram E3 3 


■my — 

tttoa red 
wtndcM 
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F JAMB AND SILL - INSULATING CLOSER 



MINOR THERMAL BRIDGE 


Salting toe window back to provide 20 mm 
Overlap beiwean Window Prams and insulaton. 
a& m Diagram F^ 2 > gores noticeably warmer 
surface* a: me crflicai frama/jamo ruction 



Diagram F3.3 



Noi su'EWTsbngiy to* bes* 'Wilts among the 
jamb debate wens ach-eved uwg Bn intuMrttfig 
closer n qomoraaion with cavity insulation. to 
ensure an untyoMen layer Of tafttofen ngh! up 
to me Pack (rf the wmdow frame In contrast 
to details for luncfrons D and E, iha thermal 
analysis snows mat it* surface temperature 
erf itw waits remained above 17 5*G deep into 
the reveals 

Even wtto an •nsulaimg cavity closer however, 
there was a slight task ci mould growth rf the 
window frame was forward as in Diagram F3.1 



window laps 
insulation &y 
20 mm 


Diagram F3.2 


4 


BEST PRACTICE 


I 


Witfi (fie window in tne re baled pMKion as m 
D&gfam F3.3 [dermal bndgmg .<, mWmiMd 
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Cavity Insulated Walls 





G 


Diagram G3 3 
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GABLE WALL * JUNCTION WITH CEILING 


BEST PflACTICI 

Lteflg an insulating blech, m shown m Digram 
G3.3 Apatites in a modes! improvomonr compared 
With Diagram G 3.2. But is much lass important 
man tiling the gap botwiwn lhe jmi and me wall 


RISK OF MOULD 


Tha moafl i**fy positron for a merniaj Erndg* s 
shown m Diagram 03.1 €v®n though mo rood 1 
and wan ara watt rautafcad, mo fMufo id taka 
me iofi insulation ^ me ewing joist and buff 
it against ms gabt* wall r*aufti in a significant 
ihetmsl Bridge Ad m coldest point. the editing 
m Digram 03,1 wogka Bo at cold as me <nn&r 
surface of double glrang' 


□a n Filhid 
with InlukAEIon 


rtSUWlPig 

Griockvrtra 


Diagram 03-2 


Diagram 03.1 


A thermal Bridge til The gable wail/ceiling 
junction is easy to# the designer to ovorconig 
by placing Insutation beTwuen me coiling joist 
and the wall, as shown in Diagram 03.2 


However pushing insulation down Detw&?n IN? 
jo*si and me wan can Be difficult to carry 014 
satisteciDniy if me gap is small Spacing ihc last 
cahng fast 40 to 50 mm way tram the gable 
we 1 makes ii Basie# to m&fai: the nsutatioft 


SUMMARY OF RECOMMENDATIONS AT WINDOW OPENINGS 



Lintel details 


Steel box lintel 



Jamb and silt details 


Block work returned 



Bait PfICtle* 

1 (nsuiiiEft candy « frtKI oltfwba- AND 

S tautota Iheaafltt of tfia fatal 


B Folded steel lintel 





Insulation behind dpc 



Minimum rtcofnmtndiUDni 

1 insuiAte lirrtiH. and 


3 Sor rha wtfioow hack To lap Jimei 
insvlRticn tjy at least 20 mm 

Best Practice 

insulate this nmol, AND 


Race Iho windo w in (he rebated positron 


C Aircrete lintel 




Insulating closer 


Minimum re comm and at I on ft 

Window rorwnrd (bb ?hOWtl) 

i I rasulote the window i ovool and under 
the wndow board 

There ts stiti a *J*ghi nsk oi mould growth 
when the window is lorward Setting the 
wndow bach at i«5l 45 mm, or usng detars 
E and F shown detow ra recommended 

Window set b#ck 

Set l he window Dad It id 

- lap she iiw totf et least 45 ir*ti rf 

ftQhiweighj amita a used tar *wer (eat or 
the febale position tC medium density 
DiocitwOfte IS used lor the inner r ea' 


Minimum recommendations 

1 Sal th® wrtndow back to lac the insa^sfcon 
by Ql least 20 mm (as shown) 

Best Practice 

Race the window in the rebated position 



Minimum recommendations 

1 Sei rhe window back co lap the lintel 
at leaiit 45 mm 

Best Practice 

Place the window « me rebated oostf tan 



by 



Minimum recommendations 

t Se?r thtj wtitdow beck to lip the insuiatum 
uy el luasi 20 mm (am shown). 

Best Practice 

Race the wktdow m tho rebated position 


Hole# U-nimym recertiittm^tkxis" provide- advice on reducing ih# risk oi mould growth occur.ng: Qeftt Practice is Tho proterred option 
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Cavity Insulated Walls 


SUMMARY OF RECOMMENDATIONS AT GABLE WALLS 



Junction with ceiling 



Minimum ncDirmndillont 

1 Insular the gap twtwe&n me as: ce ■ ng 
joist an tf The wall AM> 

2 Bus me Top ayer d lion insuiaiun against 
the gable wtii 

Best Practice 

In add-on lo 1 and £ abM, 

3 Use iftsulaijrv^ I?* the* inrw >oa1 


Not a: Minimum recommend^N™ 1 provide ndvice on reducing ihe risk pi mould growth occuting Best Practice is the preferred option 


26 


ARCHIVED DOCUMENT 



< .IIAl r l 1 It 



Timber framed walls and window details 


Intrddu^tlQfi 

The timber framed wail ttm&uaim used in 
this uses 90 * *5 mm timber studs 

with 90 mm stuck mtoifai woof insulation 
between toe atuos This achieves a U-vnlue 
□f \usri under 0 i W/m*K alter taking imp 
account (he bridging tay flw Urfibof marrow 

The interruption of the insulation layer by the 
limber members does result in a modi** 
Thermal bridge, which is barely avtdanr in 
lfw section shown betow 


The concentration of limber studs as 
the eKterngr corner lowers the surface 
fempefeiiae m to* comer oy about 3 5 f C, 
Even here however temperatures were 
shown by rhe thermal analysis to be high 
enough to Avoid the risk or mould growth 

The lowest surface temperatures were 
recorded at window openings, where the 
window frame was set toward to mask toe 
SO mm cavity between the brickwork ard Ehe 
timber to earned wbli panels 


1 

I 

V, 

dfc 

l 




Ca^ttmcHon dtorar 



Nofixontml section thimtgft c&rmr of timber framed wait 
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Timber Framed Walls 


A LINTEL DETAIL 


slight ms* gf mould 

Currant practice among many timber i ram* 
m^nJaciurafi a tor and doen to project 

forward ol tne (ft*** frame wn!< nano*, ag shown 
in Diagram A 4.1 In this posiTtOfi, Sha window 
emends across Th* cavity Oeiween me Timber 
frame and frm bncit ctoddng Even wHh a timber 
frreriap m itto Thermal bridge palh. (he surface 
Temperature clow lo The window was shown by 
The thermal analyst! To be only met above 136*C , 

As In Diagram B4.1 opposite Kwu is a slight 
risk of mould growth to the corner of the reveal. 



window 

Taiward 


Diagram A4.T 



window in 

rvfrttod 

Pulton 


Diagram A4.SE 




BEST PRACTICE 


I 


Setting The window hack into me rebaled 
po&'-an as shown m Diagram A 4.2 reduce! 
The Thermal ondge and ruses The minimum 
surface Temperature noticeably 
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JAMB ANO SILL DETAILS 



SLIGHT RISK OF MOULD 


Getting the window bad* m tea ihn 'ob.-ated 
position, a& m Diagram B4.2 Increases lho 
surface iemperolures «U the jamb aw ti, but the 
risk mould growth os IT* corner is *h» ptoseni 




SLIGHT ftli* or MOULD 


Digram 64,1 $hcw$ tnaf wdh She window placed 
well forward there =s a mmor Thermaf bn age and a 
sroafl area at ns* of mould Qtmm « the coma* 
The thermal britigwig effect ol the doubled studs 
ai the wrdo/. -amb can be clearly seen 



BEST PRACTICE 


Setting the window frame bach id Mi t it 4 withm 
she thinness of the limber frame pane*, as 
Diagram B4.3 mtnmtses the thermal bridge ones 
avoids the risk at mould growth Th* a achieved 
because the double gto/mg and (he wan 
insulation are almost in the same plana 
However ibis detail does require an external 
lining; to mask the wall cavity and rnodiicnrion to 
the commonly used s H details. 

Its advantages are shot iaciory lured windows and 
doors in ihrs position ana less lihftfy lo bo drurujqaci 
m transit Sealing |h« Jomi between the window 
frame and wall panel la reduce air inliirraiion re 
also easier witn |ho window kl Ihis ptreilvm 


Diagram B4.3 




Timber Framed Walls 


1 C | CORNER DETAIL 


mHO R THERMAL BRIDGE 


H any wall conttry ttion, m* comer is always 
colder man adjacent wwi surfaces Wrth limber 
framed: construction, tins wean ness *s 
compounded bedaub? [ha limber (ranting at (he 
comer inter rupls the conlnulty of the insulation 

Digram 04 A ' >v " ■ “ . i - l 1 eomo' detail 
with insulation om.nao horn rne small gap 
between the studs The surface tamper*** hi 
me corner can be 3 VC colder than on me 
ftdlAcenl main wan area 




BIST PRACTICE 

Insulating ms gap. as in Diagram CO raises 
the surface temperature a! me comer py 0 



SUMMARY OF RECOMMENDATIONS AT WINDOW OPENINGS 


Lintel detail 



Jamb and sill detail 


C Corner detail 




B«t Practice 

1 Sol Him window back so that n n rebated 
positron 


Beet Practice 

1 Sot me window bar* to 'hat it -is in the 
rebated posrtw 


Note 

The wmdow frame can be set Mther boefe m m 
D agfarr H 4,3 HoWC/Rr :r $ d«fj| would 
require OKtemaf sning to mas*- the was cs^ty 


Best Practice 

1 F ail iisDs ar me co^nt With Htsuidtton 
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Internally insulated walls and 
window details 


Irtlroductlon 

The constructions in ihn& chapter use a 
50 iron thick laminate, cofmmnq of 3S mm 
thick insulation (with a conductivity at 
0 2? bonded to 12 mm plaster 

board tued on adhesive aabfe To achieve a 
Upvalue of 0.45 Wtn^K, insulating block* w* 
used tor ifre inner Jeal 

The nwt qdvtous thermo! bridge with Uw torm 
of coosbmdion « at the function with a masonry 
partition or separating waH Mails ol lurtdUons 
with separating walls are shown in Chapter 12 

Although the thermal analysis showed that 
surface temperatures were lower wheio the 
insulating layer was interrupted at the ifLpnelion 


of a wocfcworfc partiran. with ihe e«temaf wai., 
the lowest surface temperatures were at 
window openings Enticed, 4 was vary tirffcul 
to bvckI a small rtsk of mould growth be the 
Mutton of the reveal and the window board. 

The section through a jamb detail, shown 
below, illustrates the problem The thermal 
contours ate concentrated in the insulation 
layer, close lo the internal surface Where 
in# insulating layer changes direction, the 
contour^ try to lake the shortest route ar>a 
cut across the corner This rushes ■internal' 
comms particularly vulnerable It is here that 
the surface Eempeialure can be several 
degrees colder than the main wail ares 
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Internally Insulated Walls 



STEEL BOX LINTEL 


Whe*e internal msuia&qn « omrtted (pom itw 


sofT4 omd I he wtndmir m placed well ie mra*d, as 
« OtagfBrr A5.1 , thoie is a tharmai fridge and 
3 slight risk d mould growth 



window in 

rebated 

pO«4»n 


Diagram A5-2 


BIST PRACTICE 

insulating the sofirr, as m Diagram A5-3, raises 
She surface lompefaEgros substantially This 
example uses 13 mm of on-truded poJysiyrena 



RISK OF MOULD 


Setting the window back to the rebated 
position, as in Dtagrarr. A5,2 Ed bring it c osor 
to Hie instated wall fining, increases mo rtt d 
mould growth Thrs « because, compared w rh 
Diagram A5.t more p( the Uee imtoi is 
exposed io me cold external air. Th«s resu'r^: m 
me tower steel member of the box lintel twig 
colder and having ,i greeter cfcHhng <ylfec t at 
me critical aoffAfr^ndow frame junct’On 



Diagram AS. 3 


tfwAfeftHf 
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FOLDED STEEL LINTEL 


window 6*4 
forward 



Plug rum B5 i 


THERMAL BRIDGE 

Sotting mo window bock 20 mm . a& in Diagram 
B5.2, educes the Ift&rmfi! bridge Setting I be 
window tram© bock o gianter dmlonca would 
further reduce ihe tfujfrniii bridge 



« 


SLIGHT RISK OF MOULD 


Compared wtfh Diagram A5,1. me use of an 
Inwlflsd folded steel mtei In Diagram B5.1 
raises the soffit temperatures suditantiolly 
However , with the window m thu forward 
posibon a thermal bridge is eM evOwn lit the 

sotfilMfndow frame |uncnon There is n sighs 
Tt$k of mould growth 



frame laps 
lintel HL&LiUilion 
toy 20 mm 



BEST PRACTICE 


insulating mo soffn as m Diagram B5.3 gives 
the best results Tn-s erampki uses 13 mm or 
eKifuded polystyrene 
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Internally Insulated Walls 



the beai pbsuIIs are ochne ved by seitmg lha 
win bow back and Insulating lha sofltt, as in 
Diflgf am CM 


Diagram C$ 3 
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C 


AIRCRETE LINTEL 


Window wl 
forward 


Diagram C5,1 


THERMAL BRIDGE 

Sen^g the window back 45 mm. as m Dr-agrom 
C$.2 raises lh« turner stun- ns ‘no ^neE^on *il 
Ibe sotfit and the window Irame sultioarriiy io 
minimis* the n*k of mouki growth 

Marginally belter results ean be Achieved by 
insuiatmg the? so^«E 


insulated 

wffrt 


or MOULD 


The results tor the accrete iifW Mew the same 
pattern as it* ih* eumJ linfetm 

With the sofTii ^itnsuialad and the window wait 
forward. as ft Dwgram CM a Itwmaf br idge 
ajnata at the sotf it/wendow tonne junction There 
« a slight risk ol mould growth 


frame laps 
Itat by 45 mm 










JAMB AND SILL - BLOCKWORK RETURNED 


SLIGHT RISK OF MOULD 

Atldtfig ID mrn of msulalion below ibe tUI, as m 
Diagram Oi.2 ia.sos vjrlace lemperilurei 
further However there Hi iirli a mould growth 
risk *n the comer where the window board and 
reveal meet the window trams 


Diagram 05,1 


(undo* in 
r rbalwt pM-ron 


SLIGHT RISK OF MOULD 


Tu -* uukjE« -*■- — ■ tim mautonnQ tiy* 

« «jFwert » two 
_ the jamb a bow 13 SKI. 
even vntn me win dw torwana 


"aw 


Diagram 05 3 


The only certain way o! raising nil internal 
temperatures ahovo 13 5 C il m \>o hJot- h - 
window’ Flush with iht? internal wall surface 
However, Ihis craates serious problems ol 
detailing lo avoid rain penarrcUiOn 


SLIGHT RISK O* MOULD 


Seeing the wrww back m the rebated perron. 
53 >n Diagram 05,3 ase ; surLir* !* 
marginaity out the tight risk of mould growth in 
the corner still persists TNra I assumes the 
wndow is fijted n a prepared openng and umj 
polyurethane Foam ro sea* the IQ mm gap 
between the window Tronnu and ihu opening 
This risk is inherent wile iniamtil Insulatkin 


D 




Internally Insulated Walls 




JAMB AND SILL - INSULATION BEHIND DPC 


Diagram £ 5,2 


SLIGHT RISK OF MOULD 

Atidmg insulation io the jamb and fill, as m 
tfcagram ES . 1 gwes no icant improvement 
m surface temperatures compared with me full 
btoqkworH return shown in Dt^am DS.1 


window set 
forward 


pt^¥Uf«rthpF* Iqam 
•reiuiatKjn in gup 


window in 
rotated powtion 


Diagram E5.1 


Tno best results are achieved by sal ring the 
windows m the rebated portion, as In Diagram 
E5«2 Tri s dsHais assumes IN? window !■ hxea in a 
prepared opening and uses potyurothanG loam to 
seal the ID mm gap between me wmocw frame 
and the opening Wim thi-s solution, the mould 
growth ft* in the comer s atmost eirnnaied 


E 


[f~ JAMB AND SILL - INSULATING CLOSER 


► 


SLIGHT RISK OF MOULD 


Using an insulated cavity closer grvns vary 
similar results to Those whan insula Hon is 
placed behind the dpc. at lor Junction E 

Setting the window bach to lap the insuiaied 
closer fully as m Diagram FS.t eiimmaies □ 
thermo? bridge at the (unction win the window 
frame, but a alight mould giowlh risk persists In 
the comer 

The instated closer is □ good solution because 
it can also be used to create an airtight sea? 
between the window frame and wall 
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GABLE WALL - JUNCTION WITH CEILING 



Diagram G5.1 


MINOR tnmmal bridge 

Omitting insuialion from be [wean tti* iasl 
cei&ing «orsB and [he gsbte wall, a% in Digram 
G5J . Goes not create a major tfwnd bncJge 







Internally Insulated Walls 



BEST PRACTICE 

J n DijgrtiP H5,2 nsufeBMig tj.ixikwqrK 5 ulmj 
for !ha =nnet and the partition wait Diagram 
H5.2A show* me- teru-- ilur^i ■■ Muffh 
the construction 


D I *0 HS,1 A Diagram H5. 2 A 
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JUNCTION WITH INTERNAL PARTITION 


MINOR THERMAL BRIDGE 

Breaks m l he internal rnauiahon layer are 
imvfteble at ihe junction between internal 
parwofts. and ihe erttemat wan 

In. Dagriirn H5.1 one btockwork is used lor 
both tw to toal and the pan-Tw wan tie tun 
m temperature at corner it more marked 
\tw\ hi Diagram H5.2 but itw walk surface it 
unkkBfy to cool lO the port Mfwe moUd growm 
would be a fi-s* However D< a gram H5,1A 
shows lhas |h® turlace temporal u re q 1 |he 
btockwrark at she junction of ihe peiriton and the 
external wall c up lo 2"C coktor man In Oagrem 
H5.2A This woufct increase the rnM of menthol 
condensation on the blockwork partition To 
minmiTse this risk uw insulating btackwork 


dense 

Clockwork 


wiimaiing 

ErlQCkWoni 


H 








Not ft: srrtstF i tniu lessen should axibde a vapour check on the warm side of me in*ui*tai 
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aibibnum r*c omm*n<Lpt^O«» 

1 tnsutatethereveel, AND 

2 SeE me window frame back as toast 
45 mm to lap She insulated ctoae* 

None ol the details lasted avoided a small 
nsk od mould growth m the comer between 
3he reveal and the w*xtow board 


None erf the datarfs tasted avoided ■ email 
npk of moufcl growth id the comer between 
[tv ^vaa' and Che wvxaow ccard 


A 


C 


Aircrete lintel 


F Insulating closer 


None of the detail Mad avPktod a whAll 
hsfc ol tumid {powtfi at fta comer between 
the rew^ vdtvvvdw board 


SUMMARY OF RECOMMENDATIONS AT WINDOW OPENINGS 


Lintel details 


Jamb and silt 


Minimum recommendations 

1 Insulate the r$VHfl. AND 

2 insulate unapt the windaw board, or 
the back pi the subsill (where the 
window a rebated). AND 

3 Insulate Between the window frame 
rind the prepared opening 


0 Folded steel lintel 


E Insulation behind dpc 


Steel box lintel 


D Blockwork returned 


Minimum ret: ommendltl on I 

1 insulate the reveal AND 

2 Set thBimtoff^wTia back aifeasi 
45 mm as shown. AND 

3 Insulate between the window frame 
and the prepared opening 


Bait Prietlct 

1 The soffit should be Insulated with 
eternal tasuMorv at toasi t3 mm |h#ck 


Bail Practice 

I The sob 1 1 shout d be isolated wi|h 
trAemal mtetion at west 13 mm thank 


The window frame should be sei beck 
to tap aircrete Einiel by at least 45 mm 


The sol til should be insulated with 

iwnff ffWUMuOn ffl «as lirTfrlfflCK 



Internally Insulated Walls 


SUMMARY OF RECOMMENDATIONS AT GABLE WALLS 



Gable wall - Junction with ceiling 



Bstt Pticflet 

1 insulate the gap oe:*een the last 

wa:i AND 

2 Suit the top layer ctf insulation agamst 
me gapte wail 


H Junction with internal partition 



tt**t Practice 

1 Uso insulating hloo'HworN (maxi mum 
rhormai conductivity of 0.3 W/nvK), 


Noli: internal Insulation should include a vapour time k on Hie worm side at ihe InsuteGorv 
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Ground bearing floors 


IfitradifctlcHi 

It s possible to instate a ground bearing 

concrete* floor by OtearHJ ifmitanon either 

• above the slab (toe example* ufiftSQmm 
poly sfyf one feeadbqard below 18 mm 
chipboard), or 

• below ihe slab (m examples use 30 mm 
extruded polystyrene) 

Both qt these constructions achieve U -values 
or 0 45 W/m?K or lass lor a detached 
house and about 0,35 Wfrr^K or leas tor 
lerraced houitog 


Genmfry. Foots wuh imiteto above the tor 
slab a#e wanner and easier to detail to evoct 
thermal bridging than floors with toM anon 
below the iloor stab However , toe preferred 
pqeutw for toe to* miiato is GkoSy to be 
governed by other factors, ndudtog: 

• thermal mafia 

• the drying oul time needed tar any concrete 
and screed located above toe dpc 

• the need id accommodate services 
within Ihe ground lloor 


For example the rwo construcErara s uow 
below contrast toe thermal mess of 

• a cavity wall with internal insulation 
aytoed wrto tor rautainri eoov^ toe stab 

• a cavity wstl wrtocawty mda tocornthfiod 
with tor mutation below the slab 

Both derail avoid thermal bridging equally 
well, bui would behave quite ditlorantly 
whan subjected to intermittent healing In 
winter or soter gains to summer 
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Ground Bearing Floors 



CAVITY INSULATED WALL - INSULATION ABOVE SLAB 


MINOR THERMAL 



Diagram A6.1 shew, mol more is onlv a minor 
thermal bridge wiih mu construction rtus is 
because bride is used for me inner lest balo* 

opc level 



Diagram A 6.1 





MINOR THERMAL BRIDGE 

Dogram M2 shows the effect of wruvwig ■ 
seci'Ofl of (too i msuiaifon lo accommodate 
service pipes 

Starting the cavity 'n$u'at»on 150 nyn beta# the 
dpc and asm g an tim^almg dock Mow dpc 
raisas lurfan temperatures This oohvi could 
be further improved by insulallng |h® service 
pipes m the floor 
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CAVITY INSULATED WALL 


INSULATION BELOW SLAB 



MIMOft THERMAL BRIDGE 

In Diagram BG2 I no CAWiy mmlation n lotion 
Desow dpc level In odd it Ion. an insulating 
block ffi used below in* dpc which raises me 
surface temperature m ihe comer end virtually 
eliminates me nsL of mould growth 



RISK OF MOULD 

Diagram as.! shows a typ.ca' consifucnor 
detail where both tne wan and floor hove 
U- values o( 0.45 Wm*K The break between 
wait and floor insuiiiticn. coupled with (he use 
ot brick below the dpc. creates an covious 
thermal bridge with a ns* ol mould growth m 

ineocxniBr 




BEST PRACTICE 


The best fesufe were achieved by 
the wail and Moot maulation. in Diagram 
&G.3 This eliminated the ther ms I bridga, 
rosulimg in iubslaoTiallv higher iurfnco 
temperatures m itw comer 
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Ground Bearing Floors 



TIMBER FRAMED WALL - INSULATION ABOVE SLAB 


PEST 



With (his tom of COTfr u eiKj i, corftruty bmn w 
itw won and now mautation it broken by the 
umber sole plate and non traruifl Mo*»*ef, •$ 
can be seen from Diagram C6,f me surface 
temperatures remain high enough lo avoid 
problermo* motAdgrpM^andcarlensaiion 



Diagram C6.1 
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TIMBER FRAMED WALL - INSULATION BELOW SLAB 


RISK OF MOULD 


A major inermai lafhd^e *hwa thi* rioctr 

msu'-sEw is noi turned up M sn* edga of ttw 
s'afi as tfi EHagram Oft.1 


BEST PRACTICE 


Where the Hoof initial ion is turned up at the 
edge at ihe floa* sJab and Insulating HkKkwtk is 
used below the dpe, mjrlece tarnpartturm me 
significantly r«ghe+ than in Du^um M, 1 ! 


In addition , insulating rhe edge Pi Hw screed, 
as m Diagram OS £ grvos the best results The 
interruption oJ the inautnuen lay the ilmbef 
framing is largely responsible tor ihe slighliy 
lower lempefelyres ai ihe corner 


Diagram 0S.2 


od^r or ncmcKJ 

awlslsb 

ifttUilod 


D 



INTERNALLY INSULATED WALL 


INSULATION ABOVE SLAB 


1 




BEST PRACTICE 


The GOniinufty oi Hoor and will insutflittn 
avoids thermal o ridging problems In ihrs 
exampFe, 50 mm expanded polystyrene 
insufairon jS used in the float #np 38 mm 
etfTuded potystyiene *n the w*» lining 


F INTERNALLY INSULATED WALL - INSULATION BELOW SLAB 


MAJOR RISK OF MOULD 


► 


A mayor ihemmi br^ge o kjMi where iNrfe is a 
break between me wall end Hoc* raulATiafi, m 
shown n Diagram F 6 .1 




BEST PRACTICE 

Insulting the edge of the screed as Hi Diagram 
F6.2, avo ds a thermal bridge by ensuring 
conlinyity between ihe wall tuKJ flow insulation 
whet e bnick Is used betow 1**? dpe 
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Ground Bearing Floors 





Best Practice 

Th o ito ana sterna! wail irwuLniion are ctoifiycsur. 


Best Practice 

i Pioviof oc»sje rnsuiatFon 1 = »n- i .it- and sot«£3 


AKCHIVhU UOCUMhN I 


SUMMARY OF RECOMMENDATIONS 


Wall 


Floor insulation position 


construction 


Above slab 


Below slab 


Best Practice 

1 Start itMi cavity nsu;a!<?rc a m • urum ISOttwp- 
beto fmhta slab level Aft© 

2 Use- .is ng Qtockworp [>• ,v doc tervel 

3 Provide ocaye insuteion lo roe -.lad and seieed 


Best Practice 

The f to nsutaijon abuts ihe tm few Framed wall 


Best Practice 

1 Provjdo fidge insulat w to the slad end screed 


Best Practice 

betim fmrsneti siafi M. AM) 

2 Use limiting blotk*to below dpc level 


Timber framed 

wall 


Internally 
insulated wall 

Note: nsemfil insm&Tpcr* 
should include a vapour 
choc* on !f>s warm 6 jso of 
the tnsuiaikjn 


Cavity 

insulated wall 




7 


Raft foundations and suspended 
concrete ground floors 


In traduction 

This chapter asarrHnes ihermui &r«*g<n g tor 
concrai# rptt roundauons and suspended 
concrete ground floors Bom types at Itoty 

construction have common problems and 
&okft£OT6 tor evading tnermai bridging. 

Placing insuiaicifi above iho Moor was shown 
to nave tew itiermoi bndge problems In 


twirasl where imuiauon was placed below 
the floor thermal bndgrng coukJ be serous 
enough to aeale a high risk oi mould 
and condensation ai the floor perimeter, 
particularly m the cor nors of rooms 

The illustration below shows an extreme 
♦sample ol a thermal bridge, despite both 
the wan and floor constructions each having 
■ U-vQtuQ Crf 0 45 Wflri^K 
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Raft Foundations and Suspended Concrete Ground Floors 



A 


CAVITY INSULATED WALL - 
INSULATION ABOVE RAFT FOUNDATION 


MINOR THERMAL I 


With iho cavity mBulauqn canted dovm ISO i m 
oeiow the top surface of the concrete rati, «• bn 
Diagram AT.1, syrloco temper a (urea are 
Fflfcathrtrtv wlih liffla risk of ajhOensAtioR 


BEST PftMTfCl 


U&ing an insulsfinfl ^OCk to* the inner leaf, am m 
Digram A7 r £ --rreeses me sijHacv 
tempersluie a* the come# by abcul O' S' € 




CAVITY INSULATED WALL 


INSULATION BELOW SLAB 




MAJOR RISK Of MOULD 

Anrajgn if# wan and giwid i«n U-ybhjos r 
Cfcagrarr 87.1 weOWW^X tne*a can*~-j 
orioge o etween m wall, and floor inamoor Tha 
is serous enoug/t tor more to i* a major n» r* 
mould growto a! tre comer of B» floor slab 


thermal 

hedge 


THERMAL BRIDGE 


□sing an tnsuiating hfocfc below the slab a* m 
Diag?ran B7_3, m ses temper : .•■' - md 

he best result* with this form of 
construction However aurtac# tempefaiurw 
are lower then it insulation was placed above 
the stab, as in Diagram A7-3 


Not#. Standard insulating blacks wui l 
compressive strength of 3 5 N/mm ? are 
normally adequate far two-store/ dome nut 
construction However, movr rninutn-ri.ireri ol 
insulating blocks ei&o produce 7 Hlmm v 
insulating blocks for uf^ In the lounctaiions at 
three- storey const ruetiors or wherever oxtfe 
strength t* needed 


Diagram 07, t 


SLIGHT RISK OF MOULD 


Taking me cavity insulation down lo tap the 
floo* m&ijialwn ns m Diagram B7-2 mm the 
temperature at (no bn# gt m skimng board 
noticeably However, brickwork or modrum 
density fcjkrtkwork m tna inner teat below lh# 
slab efiH forms a thermal bodge 
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Raft Foundations and Suspended Concrete Ground Floors 




C 


TIMBER FRAMED WALL - INSULATION ABOVE RAFT FOUNDATION 


Diagram CM shows lhai there are no problem* 
Mirth tr*s lorn of construction The taw surface 
temperatures in the comer and al skiHr-g Kwb' 
are largely due io me ■ "creased sufcce Area lor 
heat lost end me timber studding 



TIMBER FRAMED WALL 


INSULATION BELOW SLAB 



RISK OF MOULD 

Diagfan DM shows 'hai I he inermal br^ge 
between fho wall and Root inbuiaiion m sei loua 
enough For (here Id be A f i&K ol mould growth ai 
me eorw o* the Hoot slab 

Avoiding The thermal bridge by in Stirling 
rtsufiiion m the cavity si flow level present? 
Detailing problem s Where iho wails are or 
timber Iramed Construction, il would be 
preFarable to position ifre jioor msulaiion above 
the stab, aft in Diagram C7.1 
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best practice 

Qiap am E7J rhai itiefc are no p radium* 

with this form of conatruetfori The wan and (Kxx 
insuianon are virtue*** witmuoui 


E INTERNALLY INSULATED WALL - 

INSULATION ABOVE RAFT FOUNDATION 


F INTERNALLY INSULATED WALL - INSULATION BELOW SLAB 


MUON RISK OF MOULD 

The ijnavQidabif? itwinal bridge bmvrtHm itm 
wall and floor tntulaijon m Dtagr*^ R;i remits 
in a serious nsh ol condmiMiion and mould 
growth at the corner oi I he slab Thu Ifogr 
insulation should fee placed about* the slab, aa 
hi Diagram £?-l 





Diagram F7.I 
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Raft Foundations and Suspended Concrete Ground Floors 


SUMMARY OF RECOMMENDATIONS 


Wall 

construction 


Raft foundation with 
insulation above concrete 


Suspended concrete ground 
floor with insulation below slab 


Cavity 

insulated wall 






Best Practice 

1 Start 1m the OW ofl 

Cflvty. AMP 

3 Us* an inautaling WOCk for the mncw N>Ql 


Minimum recommendation* 

t Sian The ca - r y a rnunwn 225 r 

below the hnmh tifib taveL AMD 
2 Use an (osulnLifig black below lb* slab 


Timber framed 
wall 


3 



Diagram 074 on page SO ip 
not recommended. 
Consider an alternative solution. 


The iiooi msufioton abuts me Mte* framed was 


Internally 
insulated wall 

Mot*: Inierrusl ir^ufat-on 
should «cludo a vapour 
chock on UiB worm side oi 
1m i 


/ 

A 



Diagram F74 on page 51 Is 
not recomewndwJt 
Consider an alternative solution* 


Beet Practice 

The flow and mlwnal wail t^sulamin are cdniiriuous 


Note: Mi- ' -jm n 
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Precast concrete ground floors 


Introduction 

Theta are two widely used methods lot 
insulating warn ano Mock grcund boots 

• laying a conhnuOtit lay et of *rtiuialiao 
abort the ftoo* 

• using insulating blocks between the 
precast beams 

The results show that placing a layer of 
hsulahon above me precast flow n a good 


way d avoiding the?m&i bfldpig orodems 
The eiampies In mis chapier use 50 mm 
tfuck pdystyfe™ beadt>oa?d with an ia mm 
chipboard finish Although me potystyjene ia 
shown laid dsrccUy on the beam and stock 
floor ft « often necessary so lay a tevoWng 
so eed to provide a suftioertty even surface 
tor the potyetyiene 

Using insulating Modes m the foot as rhe 
means ol Moor insulation proved to be 


raurtaent to mm) the r«sk d maiW growth 
The shemaf bntigng 

ztraete tmms was a mate* heafl loss pom and 
presented a serums nsk d rroJti giwth whm 
the beam attuned ma external wo» 

However combining ihtulflUon above lh* 
Moor with msul&Eiftg blocks between me 
beams not surpn&ngty gave th* beat results 
The examples below illustrate the eiract ol 
me dfcnse coocr&ie beams, within she iscor 
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Diagram &B .2 


Diagram AB.1 


BEST PRACTICE 

There it no mgfKficant Ihenrmi bndge wm Eta* 
lom ort ccnsJfyction Th® weak inn 19 (tie use & 
a med-uni density block Iqr the inner leal as 
shown ffi Digram A&.l The (henna* 
showed that changing ihis ig an insulating 
htoek rstses rh* minimum sompmature in the 
corner by G3*C 


CAVITY INSULATED WALL - INSULATION IN FLOOR 


RISK OF MOULD 


The pattern of surface- lempeniiires m Diagram 
&S1 cteajty reflects the difference in the themel 
oondLJctwrty between the dense ccntrefe floor 
beams and the infill *roa» blocks, The tNrrrjaJ 
showed that me mom area or the tk jo* i 
hepT above 13 S'C and is uniKpi* So suffer From 
mcxjid Howeses there a r®* of mtxJcJ 

growth occurring at the hoot pen maim 
especially where ihp den-ae concrete beam 
abuss me me* 


Slight risk of mould 


inermal hndge 


Budding me insulating lioor block b info the 
inner seat, as shown in Diagram 86.2 greatly 
reduce e the risk ol mould growth However. 
Ihere is sMI 0 slight risk ol mould growth ai inn 
ends ol (he dense concrete floor beams 


Precast Concrete Ground Floors 


CAVITY INSULATED WALL - INSULATION ABOVE FLOOR 





TIMBER FRAMED WALL - INSULATION ABOVE FLOOR 



Dligrim 00.1 


BEST PRACTICE 

There are no thermal v>dg« probtoro wiifi mi* 
tarn ot cowtrucw Aircrew Wort* have been 
used between the ttoor bw* m frit* ax*r®4e 
Ttvs esqstam me higher floor suftas lernwraiures 
compared to Diagrams W.t and E8.1 The 
pattern at timber stud* ano concrete wants is 
clearly vsibie tram the surinee wmperaAjree 



TIMBER FRAMED WALL 


INSULATION IN FLOOR 


IMMB RISK OF MOULD 


The temperature^ at the floor perime te r are tow 
enough tor there lo be a major r.*k of mould 
growth and condensation Thi* type of 
construction ■* no! recommended tnauietwn 
should be used above the beam .ma block 
floor, as m Diagram C8.1 



Diagram 08. 1 




Precast Concrete Ground Floors 



INTERNALLY INSULATED WALL 


INSULATION ABOVE FLOOR 




'I 


INTERNALLY INSULATED WALL - AIRCRETE BLOCKS IN FLOOR 


MAJOR mSK OF MOULD 


TWe it A high ns*, o* mouta growth at ihe floor 
penmate* Ihim construcEion this typo of 
construction is noi rocenimendoa Insulation 
should be used above !tia beam and block 
floor m m n*AQt&v £&1 


a 


SUMMARY OF RECOMMENDATIONS 


Wall 

construction 


Cavity 

insulated wall 



Floor insulation position 


Above slab 


In floor 



B 


Pin grains BS.1 And 08,2 on pngs 54 
mrm rvot recommended 

Conti dor an a I to motive solution. 


Boot Pricllct 

1 Use m insulating blocfe for she inner tool 


Timber framed 
wall 




Diagram DIM an page 55 
km not rotommOrtdpd 
Cons Iff *r an alto motive solution. 


Bott Practice 

Tho Amt pnsu&aiian abuts ire timber framed wen 


Internally 
Insulated wall 



Notos iniom&l Fn«ulation 
should *nckjde a vaco ur 
cftocii on The warm s<se d 
the msulalron 



Diagram F 0. 1 on page 56 
Is not re c a m mended 

Consider an alternative solution* 


Best Practice 

The froor and miemai wa?i nso“as*an it* continuous. 
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Suspended timber ground floors 


Inlrofftiofion 

Tfnber onxnd floor* can pe readily rmJMO 
ptaca^iQ d-ISLtelJOn CiorwMri Tf-ie jorsta MimK 
wotf puitis aid ftufia as wel as rlgpd f x»f rfe gf 
framed plastics can be used The cjqamptes ** 
ibis chapter use 60 mm thick mineral woof 
Siam Thts woiid actwfro a U- valuer of about 
0-3S WfnPK tor a detached house and about 
□ 3 W^n^K (or a terraced house 

in moat essBmptes, ttia m&uiaiion is shown 
ravel wrn Che underside of the Itoo* lomii, 
where I can be supported on netting stapled 
to the underdo of the pars This allows mosl 
pipes and cables to be locntRd on the warm 
Bidu oi rh© insulation (More wher o cable* ere 
placed on the warm side of me insulation 
roler#™ should be made to the Institution of 
Electrical Engineers Regulations lor et&cmcai 
mssairaiions to ensure heat is dmaipaiod 
adequately i However, when lilting the 


ineutflijon ortxjrcr ftsrmg bone cere 

le needed to engu'e thet there or# no 
gaps mat w*l a 9 om air so bypass t he HTSuiatw 
and tfiM the warm air space above 
Placing I he insulation direct^ b^w the floor 
deck gives marginally warmer surface 
lemparotures at the floor perimeter 
compaied to piecing Eh# insulation lever with 
the underside rtf me floor Joists 
With suspended limber ground floors it is 
essential to ventilate the sub-iioor in 
accordance With Approved Documenr C 
T ho airbrick in the mn#r (ear that suppires 
i ho fiub4loor vemiiaiion should be located 
hatow m# insulelNsn in practice tins can be 
achieved usings 'stepped' ventilator 
To# #K#mp[e& given id# tow highlight the 
importance pi insulating th# gap between the 
test floor joist and th# ™er teat 
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Suspended Timber Ground Floors 



JUNCTION WITH CAVITY INSULATED WALL 


RISK OF MOULD 

Placing GO mm mineral wool between m* 
pests f3PS«. ihe surface tompenoura of tfn fiqw 

cwsitJofflDft compiTed with id uninsulated 
floor Hcpwpvo'f, as can be won n Diagram A9 i 
a Ihermaf brrigg docs wbftffc routoton it 
ommaa from »he gap between me last pm and 
the wait The thermal bridge is smai, thJt serous 
encutT there a? be a fish: of mould growth 


Diagram A? ,1 


HOT PRACTICE 

Placing MmriaUon In Ihe ynp between the last 
[cast and the wan as shown id Dmgmrr At. 2 
eliminates a thannai brktge al rha sh-mng 

tn timber Nocra. air >nMtrabon between tno 
skirting and the floor docking is often a more 
serious problem than thermal budging Placing 
mineral woof msuiaion in the gap direcify bato* 
She sfriling helps *o reduce m infiltration 


*1 


JUNCTION WITH TIMBER FRAMED WALL 


ROT PRACThCE 


The combination of a timber ground ttoor and 
limber framed wan does noi rasuM in any 
thermal bridging problems as can be seen in 
Diagram 09 1 

The lower surface lampfifatuies In room corners 
are largely due to the room geometry. Tha 
interruption of the msutaion by timber members 
at this pomt and nt skirling level, also contribute* 
lo the tower surlece temperatures in mea* areas 



Diagram 09,1 
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JUNCTION WITH INTERNALLY INSULATED WALL 



Diagram 09, ,1 


tfUHVTLUJ 

and g* 


I 


BEST PRACTICE 


► 


To *«>£J the mcTtiai bridge shown «n Dieg^em 
C9.1 "fve qu ' ^ the f»oar sfrouiti be 

fumed yp at m* function wn h (he w&H as n 
Diagram C 9-3 



Diagram Cfl .3 


BRIDGE 


In Diagram 00,1 mo gap between mo last joist 
and the wa-i is insulated m Diagram A 9 .Z 
The lowest surface ismpmAturft* occur as a 
result at the tweak between the wall and floor 
msuEaton In Diagram* CS r 1 bi K:kttGik ts used 
below dpc leve 



Diagram € 9*3 


BUT PRACTICE 

An jRerntf tve way oi avowing a thermal bodge 
is to place me mautalw djrectty betow the 

hqor dec* as in Diagram C 9 J Thr$ produces 

slight^ higher surface tamooraiums man th© 
solution shown m Ougrant 09.2 

Hole- Wr m*e pipework .v tatiled m me tioo^ 
void «r would tie loss euaceptihlc' to freezing .! it 
routed above "he tk jar insulation 





Suspended Timber Ground Floors 


SUMMARY OF RECOMMENDATIONS 


Wall construction 


Junction with floor construction 


Cavity insulated wall 


[* 



1 Taka cavtiy inMation bown la same lavat as tne boo* rraju flfion. AND 

2 Insulale bulwcon the last Joist and wall 


Timber framed wall 


B 



Stilt Practice 

The insulohofi rt supposed tjeiweon the timber Moor foists 


Internally Insulated wall 

Mffrna r ■ <11 pom mCkjde 3 

vapour etec* on ihe warm sKie d she 



Bant Prncilc* 

Insulate bciwoon imo last iojbt and waU and eilhar 

1 rum in&uljl «nn up apiiinr;* the wa 1 ! or 

2 Million rift mauLitiofi directly under the l&oor docJf 


i ti \n i i; 


10 


Perimeter floor insulation 


Introduction 

a n unrauiawd gtouno ftoor Mb ti o&desi 
at 15 penmerer where me heal loss path to 
me ouLa wjfl a# «& at its attest 

Perimeter floor insulation can be used to 
combat Ibis perimeter neat foes and is an 
alternative to rauiaring me tfvto -graircl itoor 

The fflusiraiona in ffw chapter show ino uw ol 

* no nionitai perimeter hrwJklton below ihe 
sWb 

# verncal perimeter insulation fin thioo 
alternate positions - on the internet fan® 
of the well. In me cavity and artomally) 

• infiLjrnting blockwork foundations. 

For BimpUdty. most of Iter iliysfraiions snow 
peilmeter insulation In combination wish 
cavity wall insulation. However, the summary 
table el ifta end of ibis chapter notes any 
additional precaul ion s needed if She wall 
insulation Is not placed m ihe cavity 

The three diagrams on me nghi show the 
diHefent heal toes paner ns for an urwsuAama 
fipor, horizontal perimeter jnsulaiion and 
vertical perimeter mgu La-Ton 

All me oemiis Shown n thra chapter reduce 
me thermal bridge at tba I loo# pertmeier 
sofficimitry to mod me risk of moiid giowm 
However, mo surface temperatures of the 
to or me lower man ctFnparaPte detail wtm 
a continuous layer o* floor maJation 


Section* through wait floor functions showing the effect of perimeter floor inju/ietton 
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Perimeter Floor Insulation 



HORIZONTAL PERIMETER INSULATION 


MINOR THERMAL BRIDGE 


In Diagram Al&.l i 5QQ iwn wdte nf SO mm 
\h\ck extruded polynEyrone avoids thermal 
hi idling al the Hoar perimeter fnsuiajlng 
bkjckwork es used lor she Inw leal The float 
Stftace wnporaruHs deoctiy ebowe me mstA&ton 
n tower than in Digram A 1 0 t 2 



6 DO nu n Wide atrip 
of InSuliillon 


Diagram A10.T 



BEST PRACTICE 


: Ctegrarr A10_2 she ^ / h rjr ten r*^y 

occur irmedatefy above gw p erime te r tm^etion 
The r-ssn^r gl the slab *5 between 1 *C and 2“C 
colder than ri the itoor insulation had bean 
bar s warm enough ter therm to be 
I Ada ride ot rro^b growth 


Calculation of ptrlmattr floor Insula lion U* values 

for comparison Ehe U-YSkie tor the ground floor of n Bemn^eriichGd house would be improved Irom 067 W/m^K lo aboul 0 57 W/m^ H a 
500 mm wide strip erf fwi/ontai perimeter insulation were used, and to 0.5 VWtatfK it a t m wide atrip wore used if ihe whole Hoar wire 
insulated wrtn 50 mm thick extruded polystyrene, me U-vfldue would be eboul 0 33 W fr^K. These U -values have been caJcutflteKl using the 
Tormolae in &RE Informal Jon Paper 7^3 
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VERTICAL PERIMETER INSULATION - 
INSULATING BLOCKWORK FOUNDATIONS 


Diagram 310,1 

I __ 


Th s use ol insulating blockworh in ib* 
foundations is sufficient to raise the surface 
lemperaiure al the corner of the Hoof s<ab 
above Hie level a! which inko a a risk of mould 
growth However, the area of orangfe In 
□Tflgrait DlCU iidieare-s mm a H’ormAl I* W fc 
si ill exists Some additionei Hoot or potimeter 
insulation is therefore recommended 


R,uf;l ni A 

bkKhwdk bito* 






Perimeter Floor Insulation 



VERTICAL CAVITY PERIMETER INSULATION 


THERMAL BRIDGE 



When the vertical pefimoier insulation was 
placed in the cavity, aa w% Diagram DiO.v me 
thermal analysts gave very similar rafiuliH |o 
using insulating bfockwoifc bundatloni The 
yellow area indie a ice rhai a ihormal bridge 
exists at the etiernai comer 



Diagram 010. t 
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VERTICAL EXTERNAL PERIMETER INSULATION 



Irr Diagram El 0,1 external perimeter msuteTon 
*s used in combination w<th external wall 
insulation. The solid wall -s contracted of 
tnsuiaSrog btodmorti wtfi a Ehermaf RjnctuciMty 
of 03 Wj*nrK The results are similar to iiw other 
constructions wth vertical per imoiGf Insulation 



increasing lha depth of the insutalmn be tow 
ground level At m Diagram Eld.? margifiAty 
induces the of the toetmoi bddgt 
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Perimeter Floor Insulation 


SUMMARY OF RECOMMENDATIONS 


Horizontal perimeter insulation 



Bos! Practice 

1 Use a perfmelfif strip or insulation at 
least 500 mm wfcfe 

2 For cavity insulation, use ansuiahng 
btockwork (of the inner rear 

3 pot oltier rorms or wall insulation, add 
edge insulation lo itie slab and screed 


Vertical perimeter insulation 


Insulating blockwork foundations 


Diagram B1Q.1 on page €5 
does not avoid a thermal bridge. 

Additional floor or perimeter 
Insulation is recommended. 


C Vertical internal perimeter insulation 



Minimum re com mend a lion a 

1 Overlap caviiy and infernal perimeter inaulatioo 

2 Use insulating block woekbetavdpc 

3 Take p&fimEtor insulation down e? 600 mm beiov-' dpc 


Vertical cavity perimeter insulation 


E Vertical external perimeter insulation 


Diagrams D10.1 and DIO, 2 on pnge &6 
do no! avoid problems of thermal bridging. 

Additional floor or peri meter 
insulation §5 recommended* 


Diagrams E10.1 and El 0.2 on page 67 
do not avoid problems of thermal bridging. 
Additional floor or perimeter 
Insulation Is rocommandod. 


Note; ) Complete Hoc-' nsulalibn is a betler option than perimeter insulation (see Chapters 6 to<S). 
ii) Minimum recommendations provide advice on reducing lfte risk erf mould growth occunng 


&S 
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Door thresholds 


Introduction 

Door rftresfiokJs are nn Ghen nogtocted area 
of detailing, M ihey can be ttw subject ol 
severe thermal bridging as demon stinted m 
The illustration below 

This chapter examines thermal bridging at 
the junction oF door thresholds with three 
dtffWfil Jkxy oonstructiorkfl 

• concrete ground stabs with insulation 
above 

• concrete ground slabs with mutation 

Mow 

• suspended limber ground floors wilh 
insulation between the totals 

Door thresholds aro panic urnrly vulnerable 
!□ thermal bridging lor two mam reosOhs 


First iy_ surface temperatures are always 
lower at mtemei corners; tin s Deeau-se of 
The tendency noted in other chapters for 
the tnermar contours to 'ail across' internal 
comers, in this case the angle between the 
door and the Boot Secondly, doors 
end Iheir frames tend to be reial lively thin 
and poorly insulated compared with ctftver 
elements cl construction - the internal 
surf toi o* the solid timber door rn the 
illustration below is about 3*C colder than 
thqt cyi mo ejfiemai wall and ground Itodr . 

The examples in this chapter show not only 
how door thresholds can be detailed to 
mlnirruee thermal bridging, but also that the 
use ol Insulated doors raises their surface 
temporal uma to the same level as me 
wall 



thermal 

bridge 


Door frames ptared within f toe thtckn*** of ttw outer bat of brickwork on itkoty 
to pose m risk of moi/fo growth m ttwir l*mction with the ftoor mtf at nvpaic 
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Door Thresholds 



Dlngram A11.1 


Diagram A11.J 


With the door frame positioned as in Diagram 
A 1 1.1 mu-re is a thermal bridge at the door 
Threshold The door frame raps sine insulated 
dlvity closer by 20 mm, giving surface 
temperatures in. she door frame/jamb junclmn 
as as the sobd 44 mm T-mber door 


Moving me door frame bach so iPmt insuiaiw 
can ejs fWdcsso u^sctiy ix?cw fnp ooof i^bwtoW, 
as m Otagram Af 12 minmhm the ris* of mould 
growm m ail DU a small area in the corner 


door m 
rsfcaM 
position 


Diagram Ai 1.3 


Diagram At 1.4 


Tha best results are obtarnod when me door 
frame is j n the rebaied position and the floor 
«nsuf alien rs pieced directly below the door 
threshold. as >n Diagram At 1.4 


Replacing the st^io timber door with an insulated 
doer ns >n Diagw All 3. ra^ss lemperaMes 
i.gnrl ican lly ixi a therms ondge si II e* sts 


*1 


INSULATION ABOVE FLOOR 
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c 


Tha netting used (o support the Intulutlon ow 
the mam Itonr area should bo n -landed eg 
support rha irtiutai^on nr gno mreahoid 


BEST PRACTICE 
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RISK Or MOULD 


RISK or MOULO 


With the door (mine sat forward ne In Diagram 
CHI there is a L.ofcu^ rbormai bridge around 
tne perimeter of this irnme 


Diagram eil^Z 


THERMAL BHJtKIE 


INSULATION BELOW SLAB 


tabulating tho edge ad iho slab rs not sufficient 
To ovoid o Thermat bridge \i the door frorna is 
mj 1 lorjvnrf? iss m Diagram Bll.1 


SUSPENDED TIMBER 
GROUND FLOOR 


Sotting the deof frame back 2D mm 
msu i' n .i! the vab edge and The amb 
[>;KjT,-irr Bit, 2 rgisos the minimum SUftaco 
tom petal ures signiHeanily Setting the door 
Irnmo Pm’k furl her and us*ng an Insulated dm 
gives lira bos! results 


in Diagram Cl 1,2 Ihe door ir&m* is hoc back 
AS mm io lap bom the iamb Insuai 
upstand floor ensu*ai*n Tha sol'd Simper 
Diagram Cl 1.1 is mptacod with or . - utoied door 


tfcor fr«n* 
WftnS 


Diagram Cl 1.1 






Door Thresholds 


SUMMARY OF RECOMMENDATIONS 


A Insulation above floor 



Bni Pnctfee 

1 Extent floor msuiat.'y. unckif the doa# 

wmmm 

2 Sot th* docT iramo bac* ic lap ihft 
edge o* tn& msolatiOn by 40 rnm AND 

3 Use an Poet 


Insulation below slab 



Demi Practice 

1 insuiaie me edge to su*b 

2 set tna doc' 'ran 1 ;-, hat * tc* lap ,f - 
ktSuL&fton by 40 mm (fr^rwriyfri 50 mm 
shown} AND 

3 Jsean msutateq poc* 

Sei the do Of threshold further twic>, lo grve 
A larger overlap win if» ntutoTOn 

Note’ Digram Bt 1 2 on pAQB 71 dOH 
oar show ao insulated door which *s 
focoiTffoendodt tn the Bor! Practice UdifijOn 


Suspended timber ground floor 



Best Practice 

1 Turn itoor inswianon op 10 mooi 
underside ot door threshold 

2 SeS door Irame? c>jck io tap Hur upivined 
Uoor nsuialcn bv ^0 mm (shown)-, AND 

3 Use ao inspirited door 


Note: The mjr .m:,m ^ D^iween the door irame and upturned r«- to# aiBuiADon re 20 mm A sap at 40 mm ,s irw pr* 1 ^ad . ,-mn 
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Separating walls 


IrrtroduC lion 

chapter looks at ihe po^onnai ihennftl 
bridging problems of three types of 
S€Cia/fl1 -r.g walls 

• wiki masonry (INI example* use 200 mm 

biockworv wfiicfi hu ft denary of 

ZOOGkgitn^ 

• masonry wall with a 75 mm cavity (the 
examples uw blockwprk which h an a 
density of HOQkgrm^ 

• Irmber f tnmad separating wail 

The result* at ihe thermal analysis ahow mat 
the risk of mould growth el uepurnliog walks 
Is relatively ail ghl com pared with other 
elements ol construction However, the way 


the floor MPlalion is detailed at me junction 
w«h ih* ftfiptirating w*ii and the density of 
btockwbrk below dpc level have a strong 
influence on the seventy of the thermal 
bridge The four examples below hignrkgphi 
the differences in pet^Hmance, 

Where insulation ta placed above the slab 
and dense block work <s used below rhe 
dpc. as in rho first example. ihe separating 
wall form* a thermal bridge The retairvely 
cold mass of btochwdrfc above dpc towel will 
fairly quickly causei chilling of the separating 
wall once the heeling has been turned oil 

In the second example, the vertical 
Imitation at (he edge cl the slab raises the 
temperature rtf the btackwork at dpc tevel try 


almost 2*C compared wrth the first oiL&m (tfe 
The temperature ra raised a further 2* C it 
msuialmg block work ii used below dpc 
level, as m the third e*4mpka 

The tast o a ample. rn which 3pq mm. high 
strips ol vorticta) mutation are placed each 
side ttf the insulating btackwork Sdparaung 
wall, achieves the best results 

These lour examples clearly show the 
advantages of 

* extending the length of Iho thermal 
bridge path between the worm i manor 
and me cofcf extent* or ground 

m using materials with a low thermal 
conducMy si the thermal bridge path 


Sections through separating Wfttfi showing the effect of diffmol floor Insulation details 



# insulaliari above slab 
ta dense btoekwof k below dpc 


insulation below slab 
edge insulation to stab 
dense blocfoworfc below dpc 


tnaulaEion below slab ta 

edge i nsufatfon slab • 

insulating bkJCkwOffc below ta 

dpc {conductivity 0.3? W/srrrtCJ 


msuiaiion below stab 

vertical inaulQlion below slab 

insulgfcmg btockwork below 
dpc (conductivity 0 3! 1 W/rmK) 
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Separating Walls 



E 


SOLID SEPARATING WALL 


THERMAL BRIDGE 


W here the eternal wails are of Named 

construction or have iniemaJ waR insutaiicn, as 
m Diagram AiZI a thorma.4 bridge SHfefe 

Under steady Slate conditions, the high 
Imsulalion level of the axioms! wail hctps Id 
maintain SutddSntiy high temperituin to avcuct 
mouW growth, However. as room Eqmperarures 
fall aE the end of the healing period the 
separating wall wilt cod more quickly than the 
surrounding insulated surfaces 


- FLOOR INSULATION ABOVE SLAB 


BEST PRACTICE 

Willi cavity insulation, as m Diagram * 12.3 ihe 
potential thermal bridge through the danse 
masonry d the separating wall to m* outside a 
Eroded 


Diagram A12/I 


(t> Diagram A 1 2 lA 300 mm wide strips of irarwai 
woo? cavity bans have been placed m Eh# 

Cavity They Only limit heal toss through the 
separating wai but also restrict hanking sound 
transmission as required by Approved 
Document E o! the 1091' Bu.iamg ReguJa’^ons 
for England and Wales 

Increasing me width qF she mineral wool 
baits to say 480 mm, would marginally raisi] 
sne surface temperatures 


Diagram A 1 2 3 




Wi!ti tflviTy mLiauon and misting btacfcwork 
to* the *rw teal detew fte dpc as « Diagram 
BiZl wal butooes are warm enough kj avoid 
maid growth tout me orange area * ih* comet 
.ndscates that Thera m a minor twmat bridge 


Diagram B 12 J 


The thermal bridge a avoided by adding edge 
mautsiicn to the slab and screed as m 
Diagram Bi2 2 Adding irtsuUrtw in the edge 
c rf the slab and not the soreod wotid *ti4! leave 


Diagram B13.2 


The best results were obtained with the detoi un 
B12J) which has irieulalion at me & v ' " ■ ■ it 
and screed and msdatmg blockwar* twKsw dpc 
teve! idr the inner leaf and solid separating wall 


30Omm high 

vertical 

inglAattao 


SOLID SEPARATING WALL - CAVITY INSULATED EXTERNAL 
WALL - FLOOR INSULATION BELOW SLAB 
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Separating Walla 





Diagram Bl2.fi 


AKCHIVhD UOCUMbN 


SOLID SEPARATING WALL - TIMBER FRAME EXTERNAL WALL 
- FLOOR INSULATION BELOW SLAB 


THERMAL BRIDGE 


Where the end of ihe separating wan is 
uninsulated, as in Diagram B12A, a thermal 
fridge exists at too separating weN ever where 
The itaor trmJation m turned up to insulate the 
edge nl the floor stab 


Givlty inaukstKHi 


Diagram Bl 2.5 


ill NOR THERMAL BRIDGE 

By insutalmg the and of the separating wall <n |he 
C 3 v% of toe external wal. bs In Diagram 012 5 
toe effect ed the uwnaf fridge rntrumfied 


BEST PRACTICE 


The best results wem obtained by insulating 
i ha end ol The separating wall m the cavity 
ol the external wall and using insulating 
btoekwork below the dpe, as it> Diagram B 12 .fi 



12 




Where ihe ejoernaf wan rs msuiaied 
as m Diagram C«J. me cold an m me 
external wall cavity is Iree so mu: ™m me a* m 
the separating wall cavity. resuming in low^f 
surface temperatures (or a cavity separating 
wall than for a wild sepamimg wan 


450mfn Unp or 

cavity insulation 


Diagram C12-1 


Placing e 450 mm wide iirip ol mineral wool 
insulation in the covrty. as in Diagram Cl 2.2 
prevents ihe warm a)Mn lha t e pf tfl nq wad cavity 
Prom rm icing wtfi the cdd air m iho external- well 
cavity 

This results In the surface iempe*iiiurira of the 
cavity separating wait bemg warmer man those 
ol me solid sop erasing walk The me rented 
temperature i* also due to the use & a maOmjn 
density block ai me cavity rapa'aung welt and 
a dense btoci* n me wJ^ aeparaiing wait 


Digram Cl 2.2 


With a cavity insulated external wall and 
insulation above the slab as in Diagram Cl 2-3 
thermal bridging ■* avoided, even where 
brickwork ts used betgw dpc level Using an 
iosulatmg block below dpc level would result In 
higher temperatures at adding level (see 
Diagram *6-2 in Chapter 6 lor detail*}. 


Diagram Ci2 3 


CAVITY SEPARATING WALL - FLOOR INSULATION ABOVE SLAB 
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Separating Walls 



CAVITY SEPARATING WALL 
• (continued! 


DEBT PRACTICE 


CcvtslRjcTing both Che external and separating 
wa n v frame as n Digram Cl 2.4 g>w>j 
SJirtiai results to Diagram Ci2,3 Wm a timber 
tfamGd Hpntfng wall, it is important that mo 
cavity bartkj^ noted n the diagram prevent cold 
ad from me aula* nai wail cavity mixing wm the 
warmer afr « the cavity cl the separating watt 


- FLOOR INSULATION ABOVE SLAB 


rrwn*r*l we# 
iiiiWly benWr 



X / Diagram Cl 2.4 



CAVITY SEPARATING WALL 


FLOOR INSULATION BELOW SLAB 





rttMtng 

Kkxkwrrt 


Diagram D12.1 


Ik MINOR THERMAL BRIDGE 

Cavfy s«pBraing waits gwe very aimiat &#tace 
Eenperaikihfs uo me equivalarti soi>d separai-xj 
wafts show' m Section B off 1h* chapter 

For example, mo severity g( n*> thermal ondge 
In Diagram D12.1 is almost o^actly the same Ms 
in Diagram 012.1 The marginally higher 
temper**^* o< The cavrty separating watt cm 

be armbutod so she use 0* o medium density 
bloc*. compared wish a dense taiocfc m she toid 
separaling waJl m Diagram 012.1 


The minor thermal bridge indicated by the 
orange area, in She corner of Ehe floor in 
Diagram pi 2*1. is evaded rf She floor insuiaiior. 
i* turned up to fristfttt the edge qf she wf-BCa 
and screed as in Oagran D1 2-2 


The use ol other external wall construct ionn 
m conjunction wish iniulnflon oeEaw ihe slab 
should give sirralaf results to those in Section B 
The advice given owe should be fctfawed 
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F STEP IN CAVITY SEPARATING 
WALL - JUNCTION WITH 
CEILING 


Diagram F12.1 shows a typical detail ol a 
slapped separating well at ceiling leva The 
thermal bridge through the separating wall id 
the roof void d the lower dwelling is similar in 
magnitude In tha! n Digram El 2.1 


Diagram FI Z.2 


BEST PRACTICE 


Placing insula Man In the cavity, as shown in 
Diagram F12.2 is fust aselfocirvs os at ground 
floor sevel 


Mineral wool cavity bans are the most appropriate 
material lor use in the wall Gavtuos in Junction* 
[Ej or [£J of this chapter Thfrir use » unlikely lo 
impair the sound peHormance cut the wall 


• 1ST PRACTICE 


iCiriQ «n&ylo!ion m Ihe cavity as in Digram 
!SJ„ tc mpGT&Eu n..^ diflrnatn:nliy and 
rmnolM the thermal nudge 


STEP IN CAVITY SEPARATING 
WALL - JUNCTION WITH 
GROUND FLOOR 


Diagram El 2.1 shows a typical detail ol a 
stepped separating wall Cavity separating walls 
are normally used nf stops to make the 
weatherproof del ailing earner at root level 
Suspended floor*, in mis case concrete are 
often used at steps 10 avoid the need tor 
extensive Pack f iiimg 


Diagram El 2.1 shows that mere is a sigr..t,rant 
thermal tmdge through mo separating wait to 
me suP-noor void ol the higher dw*Hmg 


MAJOR THERMAL BRIDGE 
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Separating Walls 


SUMMARY Ol? RECOMMENDATIONS 


Wall 

construction 


Floor insulation position 


Above slab 


Below slab 


Solid 

separating 

wall 



r y 

/ / 

1 / 1 

L 




/ / 

A 


/ / 

/ , 

.. y y 

C £- 




Gvst Practice 

With cavrfi wiM •'ii'ivn mis i- good ulutlan ' 1 

avowing tnetrnaJ bridge prdtoJsrns 

For cm tier oxlcmcJ wntl E^nstructPOni. place a strip ol 
in*um non acirns me end erf me snEHirzihng wall 


6ioc*WQrk SOt> mm Ihic*, 
deofi^ry 2 QDQ kgM* 


Beit Practice 

For all wall ccrnTructiors, EITHER 
1 Provide edge insutaiiQn lo Ifio slab and screed 
a Provide vertical irautalion bek>w slab level. OP 
3 Lto Insulating nkxk+vrk Mw dtps level 

Jft arietta where csv«iy amdatidh rs ooc used, place a 

strap 01 i^ji^tcn across the end cf me seporafmg wan 


Cavity 

separating wall 




Bicckwork density HOG hg/rrH 
cavity 75 nvn 


Demi Practice 

For cavity wah insulation ami limber Iramcd 
ir ucSron at a good solution for avoiding 
t wmai bridge pfobierm 

Fcm Qffmt ^Rlomnl wall construct k™, piece a strip of 
in suit] Non acro&a the end or the separating well. 


Best Practice 

Per cavity insulated wans, 
t Use ■ -g u? * dpc 

2 Provide ("dge nsjlaliof - - itw ?, ,ib and wtowj, or 

3 Provide V tit ! n : 3 1 m$yJd tion below Si Ab !c V I -I 

For olhor eternal |l con'ilruclians, piece a smp of 
.nsutat'On across the end of rhe sepsrarrfvg 


Steps in cavity 
separating wall 


Junction with ground floor 


Junction with ceiling 



Btoctworfi density T 400 fcgfmS 
cavity 7 S mrn vwcJis 


Dost Practice 

1 P-iDe rsy^aficri 



Bast Practice 

I Place pnsuttHion in tt»e cavity between me two 
e*.l.ng levels 


80 


ARCHIVED DOCUMENT 



Separating floors 


IntmfaicHon 

This chapter stems the potential thermal 
bridging problem? associated wim concrete 
sflcarating floor? Thtm terms of ccmtnjot*m 
ore covered 

* h dense concrete slab with screed, 
combined with an external cavity wall 
with continuous cavity inauiationi 

m a dense concrete slab with screed, 
combined with an externol cavity wall 
and a steel angle bound hoc k to the 
floor sled to support the outer leal 

• a concrete (tear slab with Moating screed 
and battened out ceiling, combined with 
interne! wall insulaUon 

The results or the thermal analysis highlight 
the ifrtpoftanoe ot mrirMning the continuity of 
the insulation layer The tllirttStfttksns below 


show an eitteme example oi a fwnel bridge 
caused by a break u the msularcn tsyer 

in the iiluftiration on the right, the partial 
cavity fill provides a continuous layer of 
*n.3u.fatisn This nreu-ts m very iisite variation 
in Eemperalure between the Wockwork nner 
leal end the concrete floor slab 

Where the ins^aiion is Interrupted. as in the 
illustration cn the left, there a senous dermal 
bodge Ths is made worse by the Presence of 
the steel tingle which conducts heat raptdy Item 
the edge of ihe floor slab io the ouisde 

The Itpqr slab is aboul 0 *G colder where the 
edge of the 9^1 ts not insulated fn contrast, 
iho hoat flowing through the steel warm? up 
m outer leaf The efleet of the thermal bridge 
can bo seen to extend well afro the bulldog 
Floor and ceiling temperatures ate about 2 ^C 
tewnr as a consequence of the thermal bridge 


Setffons Jhfeugfo separating waffs showing (he effect of different Hoot insulation details 







th 



i i 



1 m 


■s ' * 

t | 



Construction detail 




__ 
















I 


L 


Construction detail 




Well insulation interrupted by Weft with continuous cavity 

steel angle supporting outer leaf Insulation 
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Separating Floors 


A CAVITY INSULATED WALL - ANGLE SUPPORTING OUTER LEAF 


RISK or MOULD 




In O^Drr Aia.1 . SM ar^ «4ipo(tino th* 

<M& leaf is DofM d»fcctly to sue of flte 
concrete too The cavity miutaowi • Hopped 
e«n Sid® of the supporting rmgio Thabreekai 
(he msutobon reWie n a ihermei pr-ope wnti a 
nsk of mould growth in rho comer 




SLIGHT RISK OF MOULD 

Packing the vo*d in front of the sleet angle wrth 
insulation , as in Diagram A13.2. has virtually no 
effect At first sight. tHhs is an unexpected result 
AnafyM shows that the high proportion a\ treel 
angle that jg on [he eoid s-’de of the wan 
insoiation, rapidly conducis and d spates honi 
hum the warmer, vertical section oi me sleo3 
•ang-“ This in turn, chills the adjoining concrete 
slab and blPtMork Pacng (nsulobori m Iron! 
□* the steel ang'e as rfl Diagram Al 3 _3 does 
not i soi ale the cpid Highly conductive steel 
from the support -ng concrete structure 


MINOR TtmtMU BRIDGE 

Using brackets to space the utoel angle away 
from the concrete allows the cevny insulation to 
he continued behind ihe angle as shown in 
Diagram At 3,3 This resuMs m substantially 
higher temperatures. It ra assumed that steaf 
support prackeis are spaced at 500 mm eanues 



Diagram A 13.3 
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CAVITY INSULATED WALL 


SELF SUPPORTING OUTER LEAF 



if IT PRACTICE 


The oortim/fty ol the cevity wail ataiation onsuriia 
lhal theca are no ihacmal breaks with fits form of 
construction Tho lower surface temperatures in 
iho corner are duo lo the roam geomerry 




INTERNALLY INSULATED WALL 


MAJOR THERMAL BRIDGE 


With internal wail insulation, ■ concrete 

rfrterme^at« floor w«ic movtat^ crotte a ihemnas 

bridge The use of a false ptafiforboertf ceting* 
ns shown n Oegrdm Cl 3.1 ■* sufficient to raise 
surface temperatures at ceiling level to the point 
where the risk pf mould growth <s unlikely 


However, the surface temperature on the 
concrete floor slab within me ceiling void can 
laJiaeiowes 7*C. 


i- J — 1 1 — the risk ol condensation on the 

„ .» strongly recommended that the 
ptaETorboafd ceiling comamt a vapour control 
layer iftat is continuous twin me vapour conaro* 
layer «n the mantaled wall iiinng 


Diagram Cl 31 


c 



MINOR THERMAL BRIDGE 

Placing insulation m the wall cavity id nsuisla 
the edge of r^- ot slab as in Diagram Cl 3.2 
helps to reduce the eHect dI the therm as 
bridge Syfiace semcer alures at the waM/ce^ing 

Junction are about l*C h-gher Although me 
underside ol me concrete slab is about 2.5'C 
warmer, o vapour control layer m the coifing ts 
elili recommended 
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Separating Floors 



INTERNALLY INSULATED WALL (continued) 


CROSS-SECTION 

Diagram Q 13.2 A shows the temperatures 
mrckrgh itisj construction. shown in Diagram 
Cl 3,2. taken at ihe eternal Owner 


Diagram Ct 3.2 A 


c ! 



SUMMARY OF RECOMMENDATIONS 


tfoioi M nimum roc^mencations' piowce advice on reducing she r sk of mould growth oecuring 

ARC H I V E DTTOC U MEAT 


Minimum recommendation* 

1 Cavity insulation should ce continuous 

behind i Pi o structural Glee! angle, 
interrupted only by me fractal* rwwicJecI 
to support me steel 


Beat Practice 

The cavity w&u insulation n continuous 


Minimum roc dm mC nd at i on i 

1 Insulate too edge ot the floor slab, AND 

2 Specify I s ! vippur control iiayer at coiling 
level lo minimise interstitial CQnrion&jnion 
on rnd underside of the s'aC 


A Cavity insulated wall 
- angle supporting 
outer leaf 


Cavity insulated wall 
- self supporting 
outer leaf 


Internally insulated 
wall 




Concrete balconies 


Introduction 

Concrete upper rioo'S lh*i ere e molded 
through the edemaJ well to loon a toeicorty 
are a well known source of mould growth and 
condensation because of the thermal bridge 

The itwmai analysis used m me prepemircn 
(his Guide uses steady stele conditions and 
lnerelyre does not lake account of ihe cooling 
of He concrete floor slab between periods ol 
intermitieni healing In nm case of batcenies, 
where the largo iharmel muss ot ihe 
cantilevered concrete r.irib u drecify exposed 
id ihe outsido air wo cooing of the concrete 


once the heating has been timed oft wWa 
result in the nsk of mould growth being grater 
Han under steady state oondStons. 

This points to ihe need lor robust solutions. 
The best solution <s to isoiale the balcony 
slob from ihe mam Poor slab However, such 
a solution raises ihe fundamental question, 
trow the balcony slab is to be supported. 
Close cooperation is needed between ihe 
architect end structural engineer to find a 
suitable solution thai is both structurally 
sound and also avoids a thermal bridge 



CONCRETE BALCONY 


Diagram Al 4.1 


A 


MAJOR RISK or MOULD 

Diagram A1U show a ctn&sic irHj<ma;i Bridge vtfi ere me concmie 
tkxa ft continued though the mwnel wail lo term a balcony mere is 
a high rtNt ot mould growth on the- ceiling immediately MhM (he 
if&m cl the fanlight However, the surface lemporasuros at Ihe function 
0 4 the coiling and ihe exieirriHl cavity *au em high onough to evord ihe 
mk Of moutd growth The cavity insulation immediately sbovo and 
botow ihe wnciete stab helps 10 keep the inner part ol me concrete 
warn nnd restrtffle the m 10 fti whwti heal is Krai. 


ARCHIVED DOCUMENT 




Concrete Balconies 



o* ir&me 


Diagram At 4,3 


coldest surface 
temperature Nero 


ceiling 

insulation 

internally 


Extending 1 he Insulation further tnto the room, 
fl£ m Diagram A 14,1 rcsulis in ihe coldas! 
surface temperatures occurring on Uv floor, a i 
the junction with the skirting board Although 
ceiling temperatures are abowo 14 5*C under 
steady *me condihona. the cooling of ihc &Ui b 
overnight would increase the likelihood of 
surface condensation occurring. 


Diagram Al* J 


caviiy insUetign 
oontnuDid 


Expending the cavity insutoTion through the 
slab. ■!& - Ti Diagram A 14. 4 gives dramatically 
warmer surfaces Camiievt^ed balconies have 
been designed using thi* detail by either 
maintaining coniinuily of the reinforcing sleet 
between the (loot and balcony slabs, or 
formihg short slub beam* between them 
Alfcmelively, structural euppori to the balcony 
can be independent of ihe mam structure 


Please note: fhero is nn summary of recommendations with this chapier 
The besi solution analysed <s show in Digram AI4.4 above However, 
consKJ*raiion needs to be given to Ihe method of support for the balcony siab 


Diagram A14.4 
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A CONCRETE BALCONY (continued) 
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